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TTTLE OF THF. TNVENTION 

INHIBITORS OF HIV REVERSE TRANSCRIPTASE 

This application is a continuation-in-part of co-pending 
appUcation U.S. Serial No. 07/866,765 filed April 9, 1992, which itself 
is a continuation-in-part of application U.S. Serial No. 07/832,260 filed 
February 7, 1992 and now abandoned, which itself was a continuation- 
in-part of application U.S. Serial No. 07/756,013. filed 
September 6, 1991, now abandoned. 

The present invention is concerned with compounds which 
inhibit the reverse transcriptase encoded by human inmiunodeficiency 
viras (HIV) or pharmaceutically acceptable salts thereof and are of 
value in the prevention of infection by HIV, the treatment of infection 
by HTV and the treatment of the resulting acquired immune deficiency 
syndrome (AIDS). It also relates to pharmaceutical compositions 
containing the compounds and to a method of use of the present 
compoimds and other agents for the treatment of AIDS and viral 
infection by HIV. 

R ACKGROT TND OF THE TNVENTION 

A retrovirus designated human inmiunodeficiency vims 
(HTV) is the etiological agent of the complex disease that includes 
progressive destraction of the immune system (acquired immune 
deficiency syndrome; AIDS) and degeneration of the central and 
peripheral nervous system. This virus was previously known as LAV, 
HTLV-in, or ARV. A common feature of retrovirus replication is 
reverse transcription of the RNA genome by a virally encoded reverse 
transcriptase to generate DNA copies of HIV sequences, a required step 
in viral replication. It is known that some compounds are reverse 
transcriptase inhibitors and are effective agents in the treatment of 
AIDS and similar diseases, e.g., azidothymidine or AZT. 

Nucleotide sequencing of HIV shows the presence of a pol 
gene in one open reading frame [Ramer, L. gt al-. Nature, HI, 
277(1985)]. Amino acid sequence homology provides evidence that the 
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pol sequence encodes reverse transcriptase, an endonuclease and an HIV 
protease [Toh, H. et al-, EMBO J. 4, 1267 (1985); Power, M.D. £t al.. 
Science, 221, 1567 (1986); Pearl, L.H. et al.. Nature m 351 (1987)]. 

The compounds of this invention are inhibitors of HTV 
reverse transcriptase. Furtheimore, the compounds of the present 
invention do not require bioactivation to be effective. 



10 



15 



25 



RRTEF DESCRTPTTON OF T HF INVENTION 
Novel compounds of formula A: 




A 



as herein defined, are disclosed. These compounds are useful in the 
inhibition of HTV reverse transcriptase, the prevention of infection by 
HIV, the treatment of infection by HIV and in the treatment of AIDS 
and/or ARC, either as compounds, phannaceutically acceptable salts 
20 (when appropriate), pharmaceutical composition ingredients, whether 
or not in combination wifli other antivirals, anti-infectives, 
immunomodulators, antibiotics or vaccines. Methods of treating AIDS, 
mefliods of preventing infection by HIV, and methods of treating 
infection by HIV are also disclosed. 



DETAILED DESCRIPTION OF THE INVENTION AND 

PREFERRED EMBODIMENTS 

This invention is concerned with the compounds of formula 
A described below, combinations thereof, or phannaceutically 
30 acceptable salts or esters thereof, in the inhibition of HIV reverse 

transcriptase, the prevention or treatment of infection by HIV. and. in. the . 
treatment of the resulting acquired immune deficiency syndrome 
(AIDS). Hie compounds of fliis invention include those with structural 
formula A: 
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Y-R 



I 



R 



6 



wherein 

X is -H. -CI, -F, -Br, -NO2. -CN. -0R2 .NR2r2, .NHSO2- 

Ci.salkyl, or -NHCO-Ci-salkyl; 
Y is -S(0)n- or -0-, wherein n is zero, 1 or 2; 



1) -Ci.5alkyl, imsubstituted or substituted with one or more 



of: 




a) 


-Ci.salkyl, 


b) 


-Ci_5alkoxy, 


c) 


-OH, or 


d) 


aryl, unsubstituted or 




of: 




i) -Ci.salkyl, 




ii) -Ci.5alkoxy, 




iii) -OH, 




iv) halogen, or 




v) -NR2r2, 



2) aiyl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substitated with one or 

more of: 

i) -OH or 

ii) -Ci-5alkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2, 

3) heterocycle, imsubstituted or substituted with one or more 
of: 



wo 94/19321 



PCT/US94/01694 



-4- 

a) -Ci.5alkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 
^ b) -Ci-salkoxy, 

c) -OH. 

d) halogen, or 

e) -NR2r2, or 

4) -NR2r3, provided that Y is -S(0)n-; 

10 

Zis 

1) -|j.NR2R3 , 
W . 

15 wherein W is O, S, -N-CN, or -N-0R2 

2) -CORla 

3) -COORlb 

20 

4) -CR2R2.S(0)n-Rla, 

wherein n is defmed above, 
25 5) -CR2r2nhr4, 

6) -CR2r2.CO-R5. 

7) -Ci-3alkyl substituted with one or more of: 

30 aiyi, unsubstituted or substituted with one or more 

of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 
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v) -NR2r2, or 
b) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci_5alkyl. 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2R2,or 

-CN; 



hydrogen, 

-Ci.5alkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-saUcoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstimted or substituted with one or 
more of: 

i) -Ci.salkyl. 

ii) -Ci-salkoxy, 

iii) -OH. 

iv) halogen, or 

v) -NR2r2, or 

aryl, unsubstituted or substituted with one or more of: 
a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 
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i) -OH or 

ii) -Ci.salkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) -NR2r2; or 

heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted witii one or 
more of: 

i) -OH or 

ii) -Ci.5alkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 
g) -NR2r2; 

-Ci_5alkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, 

b) -Ci-5alkoxy, 

c) -OH, 

d) aiyl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstituted or substituted with one or 
more of: 
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i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) -NR2r2; 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -5alkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-5alkoxy, 

b) -Ci-salkoxy, or 

c) -OH, 

d) halogen, or 

e) -NR2r2, or 

4) C3-6cycloalkyl; 

30 R^^^is 

1) -Ci-5alkyl substituted with one or more of: 

a) -Ci-salkoxy, 

b) -OH, 

c) aryl, unsubstituted or substituted with one or more 
of: 



20 



25 
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i) -Ci-salkyl. 

ii) -Ci.5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

d) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci.salkoxy, 

iii) -OH, 

iv) halogen, or 
V) -NR2r2. 

aiyl, unsubstituted or substituted with one or more of: 

a) -Ci-5alkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci.salkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) -NR2r2; or 

heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci^5alkyU unsubstituted or substituted with one or 
more of: 

i) -OH or 

ii) -Ci_5aIkoxy, 

b) -Ci-5alkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2; 
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hydrogen or Ci.salkyl; 



-Ci_5alkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci.salkoxy, unsubstituted or substituted with -OH, 

c) -OH, 

d) -0C(0)R7; 

e) -C00R2 

f) aiyl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, unsubstituted or substituted with 
one or more of -OH, 

ii) -Ci.salkoxy, 

iii) -OH, 

iv) halogen, 

v) -NO2, 

vi) -NR2r2 

vii) -NHCO-Ci-salkyl, or 

viii) -NHS02-Ci.3alkyl, 

g) heterocycle, unsubstituted or substituted witii one or 
more of: 

i) -Ci.salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) Ci_3alkyl-NR2R2, 

v) halogen, 

vi) 0x0, 

vii) -NO2. 

viii) -NR2r2, 

ix) -NHCO-Ci.salkyl, or 

x) -NHS02-Ci-3alkyl, 

h) -NR2r2 
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i) -C3.6cycloalkyl, 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci-5alkyl, 

b) -Ci-salkoxy, 

c) -OH. 

d) halogen, or 

e) -NR2r2, 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 



20 



25 



30 



4) -Ci-salkoxy, 

5) -OH, 

6) -C3.6cycloalkyl, or 

7) hydrogen; 

R4is 

1) Rl or 

2) -CORl; 

R5is 

1) Rl, 

2) -Ci-5alkoxy, 

3) -NHRl,or 

4) heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci_5alkoxy, 
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10 



15 
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iii) -OH, 

iv) halogen, or 

v) -NR2r2; 

R^is 

1) hydrogen, 

2) -CORl, 

3) -CONHRl; 

R7is 

1 ) aiyl, iinsubstituted or substituted with one or more of -CI, 
-Br, -OH, -OCH3. or -CN, or 

2) -Ci-5alkyl, unsubstituted or substituted with one or more 
of-OHor-NR2R2;and 

with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl 
and R6 is -H, 

Z is not -CH2-S0-Ph, -COH, 



20 

or 



CH2-N p . -CH2-N^ 



or a pharmaceutically acceptable salt or ester thereof. 

One embodiment of this invention encompasses compounds 
of Formula A further limited to: 
Xis -H,-Clor-F; 
Yis -S(0)n-; 

R is -Ph, -tolyl, 3-Cl-phenyl, 2-pyridyl or 2-thiazolyl; 

r6 is -H; and 
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25 



30 



Zis 



W 

5... -CR2R2.S(0)n-Rla or 

-Ci-3alkyl substituted with heterocycle. 

One class of compounds within the first embodiment is 
further limited to compounds wherein 
10 X is -H or -CI; 

Y is -S(0)n-; 

R is -Ph, -tolyl, S-Q-phenyl or 2-thiazolyl; 

r6 is -H; and 

Zis 

15 1) -jj-NR2R3, 

W . 

wherein r2 is -H and W is -O, -S or -NCN, or 

2) -CR2R2-SO-aryl, wherein the aiyl group is 

unsubstituted or substituted with one or more of 
Ci.salkyl. 

A sub-class of compounds within this class is further 
limited to compounds wherein 
X is -CI; 
Yis -S(0)n-; 
n is 1 or 2; 

R is -Ph, 3-Cl-phenyl or 2-thiazolyl; 

R6is -H; 



Zis 



-|j-NR2R3 ^ 
W . 

wherein r2 is -H, and W is -O, -S or -NCN; and 
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-Ci-5alkyl, unsubstituted or substituted with one or more 
of 

a) -Ci -salkoxy, unsubstituted or substituted with -OH, 

b) -OH, 

c) -0C(0)R7, 

d) aiyl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, unsubstituted or substituted with 

one or more of -OH, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.5alkyl, 

ii) -Ci.5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

f) C3.6cycloalkyl, 

heterocycle, unsubstituted or substituted witii one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 

hydrogen, or 
C3-6 cycloalkyl. 
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A second embodiment of this invention encompasses 
compounds of fonnula A wherein X is selected from the group 
consisting of: 

1) -NR2r2, 

2) -NHS02-Ci.3alkyl, and 

3) -NHCO-Ci-salkyl. 



A third embodiment of this invention encompasses 
compounds of formula A wherein Z is 
^° -Jj-NR2R3 

W 

and r3 is selected from tiie group consisting of: 

1 ) Ci .3alkyl substituted with phenyl wherein phenyl is 

15 substituted witii one or more of: 

a) -NO2, 

b) -NR2r2, 

c) -NHC0-Ci.3alkyl or 

d) -NHS02-Ci.3alkyl, and 

20 

2) Ci -3alkyl substimted with heterocycle, wherein heterocycle 
is substituted with one or more of: 

a) halogen, 

b) 0x0, 
25 c) -NO2, 

d) -NR2r2 

e) -NHCO-Ci.3alkyl, or 

f) -NHS02-Ci.3alkyl. 



A fourth embodiment of this invention encompasses 
compounds of fonnula A wherein Y is -S(0)n- and R is -NR2r3. 

The most preferred compounds of tiiis invention are 
compounds 1 through 39, shown below. 



wo 94/19321 



PCT/US94/01(94 



-15 

Compound 1 : 

CI 




N-ethyl-5-chloro-3-phenylthioindole-2-carboxamide 

10 



CompoTind 2 : 

CI 



15 




NHCH2CH2OH 



N-2-hydroxyethyl-5-chloro-3-phenylthiomdole-2-carboxainide 
20 Compound 3 : 




• NHCH2CH2OCH3 

H O 
25 

N-2-methoxyethyl-5-chloro-3-phenylthioindole-2-carboxamide 

30 
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N-3-methoxybenzyl-5-chloro-3-phenylfliiomdole-2-caiboxamide 
Compound 5: 



15 




N-4-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide 




N-3-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide 

30 
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Cnmpoimd 7 : 



SPh 




H O 



N-2-fiiranylmethyl-5-chloro-3-phenylthioindole-2-carboxamide 



10 



rnmpoimd 8 : 



SPh 



15 




H O 



N-3-pyridyl-5-chloro-3-phenylthiomdole-2-carboxamide 



20 rnmpoimd 9: 



S-Ph 




25 



H O 



N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenyl-thiomdole-2- 
carboxamide 



30 
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Compound 10: 



S-Ph 

Cl> _ 

^NHCHz— \\ /) 

H 6 






N-(2-pyridyl)methyl-5-cWoro-3-phenylthioindole-2-carboxamide 

10 

Compoimdll: 

S-Ph .OCH3. 



15 



N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenylthiomdole-2- 
carboxamide 

20 

Compoimd 12: 

CH2OH 

25 



N-(3-hydroxymethyl)benzyl-5-chloro-3-phenylthioindole-2- 
^„ carboxamide 

30 
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Compound 13: 



S-Ph 




H 6 



5-chloro-3-phenylthioindole-2-carboxamide 



10 



Compound 14: 



S-Ph 



15 




NHCH 



DH 



N-(3-hydroxybenzyl)-5-chloro-3-phenylthioindole-2-carboxamide 
Compound 15 : 



S-Ph 




N-2-furanylmethyI-5-chloro-3-phenylthiomdole-2-thiocaiboxaimde 



30 
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Cnmpound 16: 



S-Ph 



5'- 




5-chloro-3-phenylthioindole-2-thiocarboxamide 



10 



Compound 17 : 



O 

W 



S-Ph 



15 




20 



5-chloro-3-phenylsulfinylindole-2-carboxamide 
Compound 18 : 



25 




H 6 



3 0 5-chloro-3-phenylsulfonylindole-2-carboxamide. 
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Compound 19 : 

O 



5..,- 




N-[(l-methyliiiiidazol-2-yl)methyl]-3-phenylsulfonyl-5- 
chloToindole-2-cai1x)xainide 

Compound 20 : 



15 




20 

N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfinyl-5-chloroindoIe-2- 
carboxamide 

25 

30 
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10 



22 



rnmpound 21 : 



15 




NHCHj 



CHa 




N-[(l-methyliimdazol-4-yl)methyl]-3-phenylsulfonyl-5- 
chloromdole-2-caiboxamide 

(^lompound 22 : 




NHCHg 



I 

20 i ^ CHa 



N-[(l-methyliinidazol-5-yl)methyl]-3-phenyIsulfonyl-5- 
chloroindole-2-carboxamide 

25 



30 



4 
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Cnmpoiind 23 : 

CI 



5-' 




N-[(l-methylimidazol-2-yl)methyl]-3-(3-chlorophenyl-sulfonyl)-5- 
chloromdole-2-carboxamide 

Compound 24 : 



20 




N-[2-(iinidazol-4-yl)ethyl]-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide 



30 
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Cnmpoimd 25 : 

O 



s 




N-[2-(l-methylimida2ol-4-yl)ethyl]-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide 

Cnmpoimd 26: 



20 




NH — <] 



N-cydopropyl-5-chloro-3-phenylsulfonylindole-2-carboxaraide 

25 



30 
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25 



Compound 27: 



5 - 




10 



N-cyclobutyl-5-chloro-3-phenylsulfonylindole-2-carboxainide 



(^nmpound 28 : 



15 




NHCHf 



20 



N-(3-pyridylmethyI)-3-phenylsulfonyl-5-chloroindole-2-carboxamide 



25 



30 
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NK4-pyridylmethyl)-5-chloro-3-phenylsulfinylindole-2-carboxamide 
rnmpound 30 : 



15 




H 



20 

N-(3-amiiiobenzyl)-3-phenylsulfonyl-5-chloroindole-2-carboxamide 



25 



30 



r 
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Compound 31 : 



5.-. 




NHCH. 




OCH3 



10 



N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)sulfonyl-indole-2- 
carboxamide 



rompoiind 32 : 



15 




20 



I O CH2OH 
H 



N-[(S)-l-phenyl-2-hydroxyethyl]-5-chloro-3-phenylsulfonylindole-2- 
carboxamide 



25 



30 
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Cnmpoimd 33 : 




10 



N-[(R)-l-phenylethyl]-5-clilon)-3-phenylsulfonylindole-2-carboxamide 



Compound 34 : 



15 



O 

^' NHCH2— kuA 
H 



NHSO2CH3 



20 



N-(3-methylsulfonylaminobenzyl)-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide 



25 



30 
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5 . 



10 

N-cyano-5-chloro-3-phenylsulfonylindole-2-carboxiimd-amide 

Cpmppund 3^: 



15 




3-phenylsulfonyl-5-methylsulfonylaininomdole-2-caiboxamide 



25 



-29- 



O 




H 



30 
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Compound 37: 

O 



5> 




10 

4-[(5-cWoro-3-phenylsulfonylindole-2-carboxaniido)-methyl]pyridin- 
2(lH)-one 

Compound 38 : 



15 



20 




N-(2-amiiio-4-pyridylmethyl)-5-chloro-3-phenylsulfonyl-mdole-2- 
carboxamide, and 

25 



30 
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CompoTind 39: 



5" 




NH — <] 



10 

N-cyclopropyl-5-chloro-3-phenylsulfmylmdole-2-carboxamide. 

The compounds of the present invention may have 
asymmetric centers and occur as racemates, racemic mixtures, 
15 individual diastereomers, or enantiomers, with all isomeric forms being 
included in the present invention. 

When any variable (e.g., aryl, heterocycle, Rl, R2, r3, 
etc.) occurs more than one time in any constituent or in formula A of 
this invention, its definition on each occurrence is independent of its 
20 definition at eveiy other occurrence. Also, combinations of substituents 
and/or variables are permissible only if such combinations result in 
stable compounds. 

As used herein except where noted, "alkyl" is intended to 
include both branched- and straight-chain saturated aliphatic 
25 hydrocarbon groups having the specified number of carbon atoms; 

"alkoxy" represents an alkyl group of indicated number of carbon atoms 
attached through an oxygen bridge. "Halogen" or "halo" as used herein, 
means fluoro, chloro, b^mo and iodo. 

As used herein, wifli exceptions as noted, "aryl" is intended 
30 to mean any stable monocyclic, bicyclic or tricyclic carbon ring of up to 
7 members in each ring,, wherein at least one ring is aromatic. 
Examples of such aiyl elements include phenyl, naphthyl, tetrahydro- 
naphthyl, biphenyl. 
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The term heterocycle or heterocyclic, as used herein except 
where noted, represents a stable 5- to 7-membered monocyclic or stable 
8- to 11-membered bicyclic heterocycUc ring which is either saturated 
or unsaturated, and which consists of carbon atoms and from one to 
three heteroatoms selected from the group consisting of Ni'O aiid S, land' 
wherein the nitrogen and sulfur heteroatoms may optionally be 
oxidized, and the nitrogen heteroatom may optionally be quatemized, 
and including any bicyclic group in which any of the above-defined 
heterocyclic rings is fused to a benzene ring. The heterocyclic ring may 
be attached at any heteroatom or carbon atom which results in the 
creation of a stable stracture. Examples of such heterocyclic elements 
include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2- 
oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, 
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, 
imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, 
oxazolidinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, 
thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, 
quinolinyl. isoquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl, 
benzothiazolyl, benzoxazolyl, furyl, tetrahydrofuryl, benzofiiranyl, 
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. 

Further abbreviations that may appear in this application 
are as follows: 



Me 


methyl 


Et 


ethyl 


Ph 


phenyl 


BuLi 


butyllithium 


n-Bu3P 


tri-n-butyl phosphine 


LAH 


lithium aluminum hydride 


DMF 


dimethylformamide 


THF 


tetrahydrofuran 


Et3N 


tri-ethylamine 


MMPP 


monoperoxyphthalic acid, magnesium salt 
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BOP-reagent benzotriazol-l -yloxytris-(dimethyl- 

amino)phosphomum hexafluorophosphate 
mp or m.p. melting point 

Tfi^ phiiiinaceuticaliy-Jicceptable salts of the novd 
compounds of this invention that are capable of salt fonnation (in the 
form of water- or oil- soluble or dispersible products) include the 
conventional non-toxic salts or the quatemaiy ammonium salts of these 
compounds, which are formed, e.g.; from inorganic or organic acids or 
bases. Examples of such acid addition salts include acetate, adipate, 
alginate, aspartate, benzoate, benzenesulfonate, bissulfate, butyrate, 
citrate, camphorate, camphorsulfonate, cyclopentanepropionate, 
digluconate, dodecylsulfate, ethanesulfonate, fumarate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, 
methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate, 
pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, 
succinate, tartrate, thiocyanate, tosylate, and undecanoate. Also, the 
basic nitrogen-containing groups may be quatemized wifli such agents as 
lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, 
bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl; 
and diamyl sulfates, long chain halides such as decyl, lauryl, myristyl 
and stearyl chlorides, bromides and iodides, aralkyl halides like benzyl 
and phenethyl bromides and others. Esters are also encompassed by the 
present invention, and include those which would readily occur to the 
skilled artisan, for example, Cl-4 alkyl esters. 

Schemes I-Vm for preparing the novel compounds of this 
invention are presented below. Tables I - VII which follow the schemes 
illustrate the compounds that can be synthesized by Schemes I-Vm, but 
Schemes I - VIII are not limited by the compounds in the tables nor by 
any particular substituents employed in the schemes for illustrative 
purposes. The examples specifically illustrate the appUcation of the 
following schemes to specific compounds. 
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Scheme I, below, is a general route for synthesizing, e.g., the 
compounds shown in Table I, infra. The substituent groups (e.g., X, R, 
r1, etc.) employed in Scheme I correspond to the substituent groups as 
defined in Table I, but Scheme I is not limited by the defined 
substituents or compounds of Table I. ' 



10 



15 



20 



H 



NaH. PhSSPh ^ 
DMF.A 



1) (CO)2Cl2. 
CHCIg.A 



2) R^R^NH 



SPh 




COoH 



11 



or 



BOP-reagent, 
r2r3nh. DMF 



25 



lU 



SPh 




H o 



As shown in Scheme I, commercially available indole-2- 
caiboxyUc acid (or 5-chloro, 5-fluoro or 5-methoxyindole-2-caiboxylic 
acid) I is treated with an excess of sodium hydride in dimethyl 
fomiamide in the presence of an aiyl disulfide such as phenyldisulfide at 
O'C to 60*0, according to the general procedure described by 
Atkinson, fital-, in Synthesis, p. 480-481 (1988). The resulting product 
n is reacted with oxalyl chloride in refluxing chloroform for about 30 
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15 



20 
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minutes to 1 hour to produce the corresponding acid chloride which is 
then reacted with a primary or secondary amine in chloroform at 0°C to 
20°C to give the amide m. Alternatively, amide HI can be produced 
directly, from n by. treatment with BOP reagent (benzotriazol-1- 
yloxytris-(dimethylamino)-phosphonium hexafluorophosphate) in the 
presence of the desired primary or secondary amine and triethylamine, 
in a solvent such as dimethyl-formamide. Other carboxyl group 
activating reagents such as l,r-caibonyl-diimidazole can also be used 
for this step. Saponification of ethyl 5-chloro-3-benzylindole-2- 
carboxylate (prepared as described below) by methods familiar to those 
skilled in the art, yields 5-chloro-3-benzylindole-2-carboxylic acid, 
which can be converted to the desired amides in the manner described 
for the synthesis of amides m. 

The compounds shown in Table II infra, are generally 
synthesized as in Scheme I, except rIQH is used in place of r2r3nH, as 
depicted in Scheme II below. The substituent groups employed in 
Scheme n correspond to the substituent groups as defined in Table H, 
but Scheme n is not limited by the defined substituents or compounds of 
Table H. 



25 



30 



wo 94/19321 



PCTAIS94/01694 



-36- 
SCHEMEn 




20 As shown in Scheme n, 3-phenylthioindole-2-caiboxylic 

acid n can be converted to the corresponding acid chloride with oxalyl 
chloride in refluxing chloroform, and reacted with an alcohol to give 
the ester IV. In an alternative procedmie, la may be converted to IV by 
reaction with N-phenylthio-succinimide in chloroform at room 

25 temperature with a Lewis acid, such as boron trifluoride etherate, as 
catalyst (as shown in Scheme 11). The compound ethyl 5-chloro-3- 
benzylindole-2-caiboxylate was prepared according to the procedure 
described by Inaba, giai., in Chem. Phann. Bull., 2A» p. 1076-1082 
(1976). 

30 Scheme HI, below, is a general route for synthesizing, e.g., 

the compounds shown in Table HI, infra. The substituent groups 
employed in Scheme HI correspond to the substituent groups as defined 
in Table HI, but Scheme HI is not limited by the defined substituents or 
compounds of Table m. 
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30 As shown in Scheme HI, commercially available ethyl 

indole-2-carboxylate (compound V wherein X is -H) or ethyl 5- 
chloroindole-2-cartK)xylate (compound V wherein X is -CI), was 
reduced to the primary alcohol VI with an excess of lithium aluminum 
hydride in tetrahydrofuran at O^C. Compound VI was converted to the 
sulfide VD by treatment with an excess of tri-n-butylphosphine and an 
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aryldisulfide such as phenyl-disulfide in tetrahydrofuran at O^C to lO^C 
for 6-24 hours. Reaction of sulfide VII with sodium hydride, an 
aryldisulfide such as phenyldisulfide, in dimethylformamide at 0°C to 
20°C for 1 to 18 hours produces bis-sulfide VEI. Aryl disulfides which 
were not commercially available were obtained by oxidation of flie 
commercially available aryl mercaptan with dimethyl sulfoxide and 
iodine, according to the procedure described by Orville G. Lx)we in L 
Orp. Chem. . p. 2096-2098 (1975). Compound Vm can be N- 
alkylated, if desired, by methods familiar to those trained in the art, 
e.g., by treatment vwth sodium hydride in dimethylformamide at O^C in 
the presence of an alkylating agent such as iodomethane, to give 
compound DC. Thereafter, compound Vm (or IX) is treated with one 
equivalent of peracid such as monoperoxyphthahc acid, magnesium sah 
(MMPP), or meta-chloroperoxy-benzoic acid in methanol or 
chloroform-methanol at 0°C for 30 minutes to 3 hours, to give 
predominately sulfoxide X. 

Schemes IV-A and IV-B , below, show a general route for 
synthesizing, e.g., the compounds shown in Tables IV-A and IV-B, 
infra. The substituent groups employed in Schemes IV-A and IV-B, 
respectively, correspond to the substituent groups as defined in Tables 
rV-A and IV-B, respectively, but Schemes IV-A and IV-B are not 
limited by the defined substituents or compounds of Tables IV-A and 
IV-B. 



30 
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SCHEMEIV-A 



5 




10 

SCHEME IV-B 



15 




xii-A m 

20 

As shown in Scheme IV-A, 3-phenylthioindole- 
2-caiboxamides XI can be reduced to primary or secondary amines XII 
by reaction with an excess of borane-dimethylsulfide complex in 
25 refluxing tetrahydrofuran for 6-24 hours. As shown in Scheme IV-B, 
the primary amine Xn-A can be acylated with an acid chloride, such as 
benzoyl chloride, in chloroform in the presence of pyridine, to give the 
amide Xm. 

Scheme V, below, is a general route for synthesizing, e.g., 
30 the compounds shown in Table V-A and Table V-B, infra. The 

substituent groups employed in Scheme V correspond to the substituent 
groups as defined in Tables V-A and V-B, but Scheme V is not limited 
by the defined substituents or compounds of Tables V-A and V-B. 
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SCHEMEV 

NaH.PhSSPh, 
DMF 



10 

15 



20 
25 





SPh 




1) n-BuLi 

2) CO2 



SPh 




1) t-BuLi 

2) R^-NCO/H* 

SPh 

CHgjjNHR^ 

XVII 
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15 



20 



As shown in Scheme V, commercially available 2-methyl- 
indole XTV can be treated with sodium hydride in dimethylformamide 
in the presence of an aryldisulfide such as phenyldisulfide to give 
compound XV. Compound XV can be converted to the monoanion with 
n-butyl-lithium in tetrahydrofuran at -VS^C, and then reacted with 
caibon dioxide to give carboxylate XVI. The dianion fonned by the 
reaction of XVI with t-butyllithium could be reacted with an isocyanate, 
such as phenyUso-cyanate, to give a mixture of monoacylated product 
and diacylated product XVII (see Table V-B). Alternatively, the 
dianion fonned by the reaction of XVI with t-butyllithium could be 
reacted with an N-methoxy-N-methyl amide such as N-methoxy-N- 
methyl-furan-2-carboxamide (prepared in a manner familiar to those 
skilled in the art, e.g., by the methods described in Scheme 1) to 
produce ketones XVm. Hie methodology described above is essentially 
that used by A. J. Katritsky and K. Akutagawa to prepare 2-indoleacetic 
acids, and is published in J. Am. Chem. Soc. ]M, 6808 (1986). 

Scheme VI, below, is a general route for synthesizing, e.g., 
the compounds shown in Table VI, infra. The substituent groups 
employed in Scheme VI correspond to the substituent groups as defined 
in Table VI, but Scheme VI is not limited by the defined substitoents or 
compounds of Table VI. 



SCHEME VI 



25 



30 




2 eg MgCi 

THF 
-ys^c to 20*»C 



SPh 




As shown in Scheme VI, N-methoxy-N-methyl-3-phenyl- 
thioindole-2-carboxamide XIX (or N-methoxy-N-methyl-5-chloro-3- 
phenylthioindole-2-carboxamide) (prepared as in Scheme 1) can be 
reacted with Grignard reagents (wherein R1 is not hydrogen) such as 



yVO 94/19321 



PCTAJS94/01694 



-42- 

phenylmagnesium chloride, in tetrahyrodrofuran at -78°C to 20^0 for 
18-48 hours, or XIX can be reacted with other organometallic reagents 
well known in the art to one of ordinary skill, to produce ketones XX. 

The compounds shown in Table Vn infra, can generally be 
synthesized by those of ordinary skill in the art accordmg to methods 
described in Schemes I through VI, with the exception of 2-(2- 
benzoxazol-2-ylethyl)-3-phenylthioindole (compound XXIV), the 
synthesis of which is described below in Scheme Vn. 

srmMEvn 




As shown in Scheme Vn, N-methoxy-N-mcthyl-3- 
phenylthioindole-2-caiboxainide XXI can be reduced to aldehyde XXII 
with lithium aluminum hydride in tetrahydrofiiran at 0°C to 20^ for 2- 
4 hours. Aldehyde XXH could be reacted with the Uthium sah of 
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[(benzoxal-2-yl)methyl]diethyl-phosphonate to produce olefin XXIIl, 
which is then hydrogenated in the presence of 10% palladium on 
charcoal in methanol under one atmosphere of hydrogen to give 
cpmpound XXIV. 

The compound 5-chloro-2-cyano-3-phenylthioindole in 
Table VII can be prepared by dehydro-sulfurization of 5-chloro-3- 
phenyl-thioindole-2-thiocart)Oxamide with, e.g., Hg(0Ac)2. 

Using methods well-known to those skilled in the art, 
compounds of formula A where Y is -SO- or -S02- can be synthesized 
by treatment of compounds where Y is -S- with a suitable oxidizing 
agent such as, for example, meta-chloroperoxybenzoic acid (MCPBA), 
sodium periodate or hydrogen peroxide in an appropriate solvent such 
as MeOH, CHCI3 or acetic acid, or potassium persulfate in a solvent 
suchasMeOH/H20. 

Alternative routes to amide derivatives of formula A where 

Y = -SO- or -SO2- arc shown in Scheme VUI. Intermediate acid II can 
be oxidized (with for example meta-chloroperoxybenzoic acid 
(MCPBA) in CHCI3) to the Y = -SO- or -SO2- acid derivative XXV 
which can then be converted to the corresponding amide derivatives 
XX Vn employing the amide forming conditions indicated in Scheme I. 
In another useful sequence, intemiediate ester IVa can be oxidized to the 

Y = -SO- or -SO2- ester intermediate XXVI which on reaction with 
ammonia or a primary amine with heating is converted to compounds of 
formula XXVH. 
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SCHEMEVm 



SPh 




S(0)„Ph 



COoH 





MCPBA/CHCI3 
or 

H2O2/HOAC 



S(0)„Ph See SCHEME I 

,NR2r3 



CO2H 



XXVII 



HNR2R3 




S(0)„Ph 



COzEt 



MCPBA/CHCIg 
or 

H2O2/HOAC 




COaEt 



XXVI 
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1° X Y "^P- 

H S CH3 CH3 194-1 950c 

H s H CHgPh 179-1 arc 

15 H S H Ph 194-196°C 

H S H n-C4H9 161-163°C 

H S H CHzCHaPh 147-149°C 

20 CI S CH3 OCH3 57-59°C 



CI S H ""^^ 255-256°C 

H S H CH3 197-199»C 

CI S H nCsHr 210-212»C 

H -CH„-^\ 240-241OC 



CI S H — CH2 



^° CI S H -\ ; 255-256»C 



O 
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TABLE I. Cont'd 



X Y R"^ m.p. 

5- ... - — 

F S H — 239-241 »C 



CI S H 232-233°C 

10 



15 



20 

CI 



OH 

CI CH2 H —CHg— 243-244«>C 



CI S H — 221 "C 

'OCH, 



H -CHz-J^ ZU'C 



CI S H CH2CH2CH2OH 215''C 

25 



CI S H — <^^^J>"0CH3 229"'C 

30 

CI S H CH3 220-22rC 
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TARLE T. Cont'd 

X Y R2 m-P' 

5 ^ 

CI S H CH2CH2CH2OCH3 iTo-iyrc 

^OCHg 



10 



CI S H CH2— ^^OCHg 184»C 

CI S H CH2-^ >^ 259.260OC 

15 N (HCIsatt) 



CI S H CHjCHg-N'^N 256X 

W (HClsalt) 

20 

CI S H CH(CH3)2 193-194°C 



CI S CH3 Ph 19M92»C 



CI S H CH2CH2CH2N(CH3)2 229-230°C 

30 (HClsalt) 
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TABLE L Cont'd 



X Y R mP- 

CI S H C2H5 210-21 1»C 



CI S H Ph 245-246°C 

10 

OCH3 

CI S H CHgH^ 172'C 

15 ^ ^ 

CI S H CH2CH2CH2-N O 162-164*C 



20 CI S H CH2--^ 219-219.5°C 



CI S H CHaPh 222»C 

25 



CI S H CH2— (( )>-0CH3 198°C 



30 CI S H CH2CH2OCH2CH2OH 161.5-162.5»C 
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TABLE I. Cpm'q 



CI S H ^^^^"^ 



CI S H CH2CH2OCH3 216-217.5X 



CI s H CH2CH2OC2H5 165.5-1 ey^c 

15 CI S H CH2-O 182-183X 

CI S H CH2-^^ 2orc 

20 CH3O 

CI S H CHgCj^HCHg 205°C 

OH 

CI S H -CH2— 228-229°C 

CI S H CH2CH2OH 222-223.5"C 

30 CI S H CH2— < >-CH2K 151-152'»C 

O CH3 
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TABLE I. Cont'd 
R?. R? 



H OCH3 179-180*0 



•(j/H-CH2CH3 



H I 153-154°C 
CH2OH 

O 

II 

H CH2COC2H5 ais-ais-a^c 
-CHCH2OCH3 

H ' 168-169°C 
CH3 

QH 

H — CH2'^^ 202-203"C 



209-21 0°C 



H -CH2CH2CHz-N^V 'HCI 188-189°C 



OH 



H -CHa^ ^ 201-206''C 



H — ^HCHzCHa 138-139°C 
CH2OH 
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TABLE I. Cont'd 

X Y nip- 

~* CHCHoCHo 

CI s H i laz-s-iag^c 

CHgOH 
OH 

^ " -CHainCHaOH 



CI 



CH3 



CI S H ~{H-0 



CH2OH 



21 9-221 °C 



H ""^"""^3 208-210'>C 



CI S H 5""'^3 223-226"C 

CH2OH 



223-226''C 



CI S H -QH— 208-21 0°C 

CH3 

pCHg 

CI S H -CH,-^ N 227-228«'C 



30 
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TABLE I. Cont'd 



X Y f^-P- 

5"- " 



CI S H CH2OH 229-230»C 



15 



CI s 



30 CI SO2 




CH2CH2OH 

CI S H -C*^2-Y^ 217.219°C 



H -CH2-(} 214-216-C 



OH 



CI S H 

20 



-CH2'^'^'''^-|^ ISS-ISS-S-'C 



CI S H -H 213-215'>C 

25 

CI SO2 H H 255-257°C 



H -CHz-^^ 249-251°C 
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TABLE I. Cont'd 



m.p. 



CI SO2 H -CH2CH2OH 198-200»C 



10 



15 



CI SO2 



CI so. 



H 



-ch,-Qn 

OCH, 



H -CH 



212-215°C 



20 



CI SO2 H 211-215°C 



CI SO2 



H 



_CH2— ^~^F 275-278"'C 



25 



30 



CI SO2 



CI SO5 



H -CH2-Q 
CI CI 



H 



265-270''C 



US^C 
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TABLE I. Cont'd 



X Y 



m.p. 



CI . SO2 H 



10 



CI SO2 



H 



CH3 



lys'c 



278-281 »C 



30 
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Y-R 




H O 



»1b 



m.p. 



15 



10 H 



H 



OCH3 S 



Ph 



CH3O 



Ph 



CH3 
CH3 
CH3 



179-180'C 



195-197°C 



211-212°C 



20 



CI S 



CI 



Ph 



Ph 



CH3 



193-196°C 



CHgPh 154-155°C 



25 



CI s 



CI CH2 



Ph 



Ph 



CaHj 



163-164*C 



196-197*'C 



30 



Ph 



C2H5 



149°C 
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TABLE m 



S-R 




m.p. 



10 



H Ph 



Ph 



1 H 71-74''C 



15 



H Ph 



Ph 



H 



20 



H Ph 



H HQ 



CHa 



Ph 



Ph 



25 H 




H 168-169"C 



H 166-167X 



QH Ph 1 H 1 64.5-1 BB-S^C 



30 



OCH3 Ph 

CH3 

H Ph 



Ph 



Ph 



Ph 



1 H 



1 H 



70-80°C 
171.5-172.5°C 



CH3 98-99''C 
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TART.R m. Cont'd 



X R Ri» n Rx m.p. 

5---.- — — ~~ 



H Ph Ph 1 CH3 177-17B»C 



20 



30 




H Ph — (C OCH3 1 H 



H Ph CH3 . 1 H leA-iee'c 

15 

H Ph >c=rv 0 H ~ 



CH, 



H Ph 0 H 

■CHo 



CH3 



" H Ph ^P^CH3 ' " 



CH3 

H Ph /r=^ 1 H 



CH3 

H Ph -^.x^^^ 0 H 
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TABLE m. Cont'd 



X R R^* n Rx m.p. 

H Ph fp=i 1 H - 



H Ph -Ai. )) 1 H 138-140«C 

O'CH, 



H Ph — 0 H 

15 



H Ph — ^^ -OH 1 H 219-220»C 

20 

CI Ph Ph 1 H 158-162°C 



OH 



25 

H Ph — <( )> 1 H 



30 
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TABLE W-A 



SPh 




CHzNHR^ 



>1 



10 



15 



-CHgPh 
-Ph 

-n-C4H9 
-H 



m.p. 



199-20rC 
167-170»C 
177-179'C 



20 



25 



30 



-CH3 

-Ph 



TABLE IV-B 



SPh 




H 



H O 



m.p. 



64-65*C 
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TABLE V-A 




CH2CR' 



10 



X 


R5 




m.p. 


H 


-CHzPh 


H 




H 


-Ph 


H 


154-155»C 


H 


-CH3 


H 


101.5-103.5''C 


H 




H 


87-90*0 


H 




H 


127-129''C 


CI 


-OC2H5 


H 


99-1 03»C 



15 



20 



25 



30 
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H -Ph H 66-68''C 

15 H -Ph -^NHPh 123-125''C 

O 

20 
25 
30 
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TABLE VI 



Y-Ph 




H O 



ni.p. 



15 



20 



25 



30 



CI 

Ci 

H 

H 

CI 

CI 

CI 
CI 
CI 
CI 
CI 

cr 



s 
s 
s 
s 
s 

CH2 
CH2 
S02 
S02 

S02" 



-Ph 



154-155°C 



-CH2Ph 2^Q-220°C 



-Ph 




-CoK 



2"5 




CI 



-CH3 
-C2HS 

-Ph 
cyciopropy 
-C2H5 
-CH3 



121.5-123.5''C 



CI ua-us^c 



ige-igyC 
214-215"C 

lys^c 

203-205°C 

lei-ies^c 

224-226''C 
226-227"C 

184-187;5'>e 
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TABLE Vn 



SPh 




m.p. 



15 



20 



25 



30 



H 
H 



H 



H 
H 
CI 
CI 

CI 



-CH3 
-CH3 

-CH3 

-CHgCHgPh 



H 



1 

O 



-CPh 



O 



H 



•CN 



-jj-NHCH2-Yj| 



S 

-(jj-NH2 
S 



H 



H 



H 



128-130'C 



-CNHPh isy-iss^c 



124-125°C 



117-120.5'C 
92-1 93"C 
172-174'»C 
143-144*C 



217' 

(decomp.) 
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The compounds of the present invention are useful in the 
inhibition of HTV reverse transcriptase, the prevention or treatment of 
infection by the human immunodeficiency virus ^HV) and the treatment 
of consequent pathological conditions such as AIDS. Treating AIDS or 
preventing or treating infection by HIV is defihed as ihcliidihg, but not 
limited to, treating a wide range of states of HIV infection: AIDS, ARC 
(AIDS related complex), both symptomatic and asymptomatic, and 
actual or potential exposure to HIV. For example, the compounds of 
this invention are useful in treating infection by HTV after suspected past 
exposure to HIV by, e.g., blood transfusion, organ transplant, exchange 
of body fluids, bites, accidental needle stick, or exposure to patient 
blood during surgery. 

The compounds of this invention are also useful in the 
preparation and execution of screening for antiviral compounds. For 
example, the compounds of this invention are useful for isolating 
enzyme mutants, which are excellent screening tools for more powerful 
antiviral compounds. Furthermore, the compounds of this invention are 
useful in establishing or determining the binding site of other antivirals 
to HTV reverse transcriptase e.g., by competitive inhibition. Hius the 
compounds of this invention are commercial products to be sold for 
these purposes. 

For inhibition of HIV reverse transcriptase, the prevention 
or treatment of infection by HIV and Ae treatment of AIDS or ARC, 
the compounds of the present invention may be administered orally, 
parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques), by 
inhalation spray, or rectally, in dosage unit formulations containing 
conventional non-toxic pharmaceutically-acceptable carriers, adjuvants 
and vehicles. 

Thus, in accordance witii the present invention there is 
further provided a method of treating and a pharmaceutical composition, 
for treating HTV infection and AIDS. The treatment involves 
administering to a patient in need of such treatment a pharmaceutical 
composition comprising a pharmaceutical carrier and a therapeutically- 
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effective amount of a compound of the present invention. 

These phannaceutical compositions may be in tiie form of 
orally-administrable suspensions or tablets; nasal sprays; sterile 
injectable preparations, for example, as sterile injectable aqueous or 
oleagenous suspensions or suppositories. 

When administered orally as a suspension, these 
compositions are prepared according to techniques well-known in the 
art of phannaceutical formulation and may contain microciystalline 
cellulose for imparting bulk, alginic acid or sodium alginate as a 
suspending agent, methylcellulose as a viscosity enhancer, and 
sweetners/flavoring agents known in the art As immediate release 
tablets, these compositions may contain microcrystalline cellulose, 
dicalcium phosphate, starch, magnesium stearate and lactose and/or 
other excipients, binders, extenders, disintegrants, diluents and 
lubricants known in the art. 

When administered by nasal aerosol or inhalation, these 
compositions are prepared according to techniques well-known in the 
art of phannaceutical formulation and may be prepared as solutions in 
saline, employing benzyl alcohol or other suitable preservatives, 
absorption promoters to enhance bioavailability, fhiorocarbons, and/or 
other solubilizing or dispersing agents known in the art 

The injectable solutions or suspensions may be formulated 
according to known art, using suitable non-toxic, parenterally- 
acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water. 
Ringer's solution or isotonic sodium chloride solution, or suitable 
dispersing or wetting and suspending agents, such as sterile, bland, fixed 
oils, including synthetic mono- or diglycerides, and fatty acids, 

including oleic acid. 

When rectally administered in the form of suppositories, 
these compositions may be prepared by mixing tiie dmg witii a suitable 
non-irritating excipient; such as cocoa butter, synthetic glyceride.e&ters, 
or polyethylene glycols, which are solid at ordinary temperatures, but 
liquidify and/or dissolve in the rectal cavity to release the drag. 
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The compounds of this invention can be administered orally 
to humans in a dosage range of 1 to 100 mg/kg body weight in divided 
doses. One preferred dosage range is 1 to 10 mg/kg body weight orally 
in divided doses. Another preferred dosage range is 1 to 20 mg/kg 
body weight orally in divided doses. If wll be Mdefstood, Rowever, 
that the specific dose level and fiequency of dosage for any particular 
patient may be varied and will depend upon a variety of factors 
including the activity of the specific compound employed, the metabolic 
stability and length of action of that compound, the age, body weight, 
general health, sex, diet, mode and time of administration, rate of 
excretion, drug combination, flie severity of the particular condition, 
and the host undergoing therapy. 

The present invention is also directed to combinations of 
the HIV reverse transcriptase inhibitor compounds with one or more 
agents useful in the treatment of AIDS. The compounds of this 
invention can be administered in combination with other compounds 
that are HIV reverse transcriptase inhibitors, and/or with compounds 
that are HIV protease inhibitors. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre- 
exposure and/or post-exposure, in combination with effective amounts 
of the AIDS antivirals, such as those in the following Table VIII. 

When used in a combination treatment with compounds of 
the instant invention, dosage levels of HIV protease inhibitors of the 
order of 0.02 to 5.0 or 10.0 grams-per-day are useful in the treamient 
or prevention of the above-indicated conditions, with oral doses two-to- 
five time higher. For example, infection by HTV is effectively treated 
by the administration of from 10 to 50 milligrams of the HIV protease 
inhibitor per kilogram of body weight from one to three times per day. 
It will be understood, however, that the specific dose level and 
frequency of dosage for any particular patient may be varied and will 
depend upon a variety of factors including the activity of the specific 
compound employed, the metabohc stability and length of action of that 
compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity 
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10 



of the particular condition, and the host undergoing therapy. 

Dosages of HTV reverse transcriptase inhibitors, when used 
in a combination treatment with compounds of the instant invention, are 
comparable to those dosages specified above for the instant compounds. 

It will be understood tKat the scope of 'ttoinlMnjations of tt& ' 
compounds of this invention with AIDS antivirals is not limited by 
Table VDI but includes in principle any combination with any pharaia- 
ceutical composition useful for the treatment of AIDS. 

TABLE Vm 



Dmp Name 



Manufacturer 



15 



ddl 

Dideoxyinosine 



Bristol-Myers 
(New York, NY) 



AIDS, ARC 



20 



25 



30 



Dideoxycytidine; 
ddC 

Zidovudine; AZT 



L-697,661 



Hofftnan-La Roche 
(Nutley.NJ) 

Burroughs Wellcome 
(Rsch. Triangle Park, 
NC) 



Merck 

(Rahway, NJ) 



AIDS, ARC 



AIDS, adv, ARC 
pediatric AIDS, 
Kaposi's sarcoma, 
asymptomatic HTV 
infection, less severe 
HTV disease, 
neurological 
involvement, in 
combination with other 
therapies. 

AIDS,.ARC, 
asymptomatic HTV 
positive, also in 
combination with AZT. 
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TABT.F Vm (Cont'd^ 

Indication 



AIDS, ARC, 
asymptomatic HTV 
positive, also in 
combination with AZT. 

AIDS, ARC. 
asymptomatic HTV 
positive, also in 
combination witii AZT. 

AIDS, ARC, 
asymptomatic HTV 
positive, also in 
combination with AZT. 

AIDS, ARC, 
asymptomatic HTV 
positive, also in 
combination with AZT. 

Compounds of Table Vin are the following: L-697,661 is 
3-([(4,7-dichloro-l,3-benzoxazol-2-yl)-methyl]-amino)-5-ethyl-6- 
methyl-pyridin-2(lH)-one; L-696.229 is 3-[2-(l,3-benzoxazol-2- 
yl)efliyl]-5-ethyl-6-methyl-pyridin-2(lH)-one; L-735,524 is an HIV 
protease inhibitor with the chemical name N-(2(R)-hydroxy-l(S)- 
indanyl)-2(R)-phenyhnethyl-4.(S)-hydroxy-5-(l-(4-(3-pyridyl-methyl)- 
2XS)TN'-(t-butylcarboxamido)pipera2inyl))pentaneamide; L-738,372 is 
6-chloro-4(S)-cyclopropyl-3,4-dihydro-4-((2-pyridyl)-ethynyl)- 
quinazolin-2(lH)-one; L-738,872 is N-tert.butyM-[2-(R)-hydroxy-4'- 
phenyl-3'(S)-[3"(R)-[l"M'"-dioxo-2"'(R)-methylethyl]tetrahydro- 
thienyloxycarbonylaniino]-butyl]-4-[4'-(2"-chloro-6"-methyl)pyridyl- 



Drug Name 
L-696j229 

L-735,524 

L-738,372 

L-738,872 



Manufacturer 
Merck 

(Rahway, NJ) 



Merck 

(Rahway, NJ) 



Merck 

(Rahway, NJ) 



Merck 

(Rahway, NJ) 



wo 94/19321 



PCTAJS94/01694 



-69- 

methyl]-pipera2ine-2(S)-carboxamide. 

RRVERSE TRA NSCRTPTASE ASSAY 

The assay measures the incorporation of tritiated deoxy- 
guanosine monophosphate by 'recombinant HIV reverse mins:criptase 
(HIV RTR) (or other RT) into acid-precipitable cDNA at the Km values 
of dGTP and poly r(e)-oligo d(G)l2-18. Tlie inhibitors of the present 
invention inhibit this incorporation. 

Thirty [iL of a reaction mixture containing equal volumes 
of: 500 mM Tris»HCl (pH 8.2), 300 mM MgCl2. 1200 mM KCl, 10 mM 
DTT, 400 |lgAnL poly r(c)»oligo d(G) [prepared by dissolving 1.5 mg 
(25 U) poly r(C)-oligo d(G) in 1.5 ml sterile distilled H20 and diluting 
to 400 Hg/ml], 0.1 ^lCi/^ll [3H] dGTP. 160 ^iM dGTP, was added to 10 
\L\ sterile distilled H2O, 2.5 ^1 of potential inhibitor and 10 of 5 nM 
purified HTV RTr in tabes. The mixture was incubated at 3TC for 45 
minutes. 

After incubation is complete, the tubes were cooled in ice 
for 5 minutes. Ice-cold 13% TCA containing 10 mM NaPPi (200 jil) 
are added and the mixture incubated on ice for 30 minutes. The 
precipitated cDNA is removed by filtration using presoaked glass filters 
[TCA, NaPPi]. The precipitate is then washed with IN HCl, 10 mM 
NaPPi. 

The filter discs are &en counted in a scintillation counter. 

Under these conditions [dGTP] and poly r(C)»oligo 
d(G)12-18 each are approximately equal to the appropriate Km value. 
Approximately 5-6,000 cpm of [3H] dGMP are incorporated into acid- 
precipitable material. The RT reaction is concentration- and time- 
dependent. DMSO (up to 5%) does not affect enzyme activity. 
Calculated IC50 values for the tested compounds of this invention vary 
from about 3 nM to more than 300 \iM. The IC50 values of the most 
preferred*compounds range from about 3 nM to about 35 nM. 
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TNHIBTTION OF VTRUS SPREAD 

A. Preparation of HTV-infecte d MT-4 Cell Suspension 
MT cells were infected at Day O at a concentration of 

250,000 per ml with a 1-2000 Mtion Of HIV-l stmiri^TO^ " ' 

125 pg p24/ml; sufficient to yield £ 1% infected cells on day 1 and 25- 
100% on day 4). Cells were infected and grown in the following 
medium: RPND 1640 (Whittaker BioProducts). 10% inactivated fetal 
bovine serum, 4 mM glutamine (Gibco Labs) and 1:100 Penicillin- 
Streptomycin (Gibco Labs). 

The mixture was incubated overnight at 37°C in 5% CO2 

atmosphere. 

B. Treatment with Inhibitors 

Serial two-fold dilutions of compound were prepared in 
cell culture medium. At Day 1, aliquots of 125 ^1 of compound were 
added to equal volumes of HIV-infected MT-4 cells (50,000 per well) in 
a 96-well microtiter cell culture plate. Incubation was continued for 3 
days at ZTC in 5% CO2 atmosphere. 

C. Measurement of Vims Spread 

Using a multichannel pipettor, the settled cells were 
resuspended and a 125 ^l harvested into a separate microtiter plate. 
After the settling of the cells, the plates were frozen for subsequent 
assay of flie supematant for HIV p24 antigen. 

The concentration of HIV p24 antigen was measured by an 
enzyme immunoassay, described as follows. Aliquots of p24 antigen to 
be measured were added to microwells coated with a monoclonal 
antibody specific for HTV core antigen. The microwells were washed at 
this point, and at other appropriate steps that follow. Biotinylated HTV- 
specific antibody was then added^ followed by conjugated, streptavidinr 
horseradish peroxidase. A color reaction occurs from the added 
hydrogen peroxide and tetramethylbenzidine substrate. Color intensity 
is proportional to the concentration of HIV p24 antigen. 
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The cell culture inhibitory concentration (CIC95) for each 
compound is defined as that concentration which inhibited by greater 
than 95% the spread of infection, as assessed by a greater than 95% 
reduction in p24 antigen production relative to untreated controls. The 
^ tested compounds of the present invention were fdurid to have CIC95 ' 
values ranging from about 3 nM to about 400 nM for preferred species, 
and up to about 40 \iM for others. 

EXAMPLE 1 

10 

Preparation of N-(3-pyridyhnethyl)-5-chloro-3-phenylthioindole-2- 
carhoxamide ■ — 

Step A : 5-Chloro-3-phenvlthioindole-2-car boxvlic acid 

To a suspension of sodium hydride (3.0 g, 60% dispersion 
in oil, 0.076 mol) in dimethylformamide (125 mL) was added 5- 
chloroindole-2-carboxylic acid (5.0 g, 0.0255 mol) and phenyldi- 
sulfide (6.1 g, 0.028 mol). The reaction was heated under nitrogen at 
50°C overnight. The reaction was cooled, and additional sodium 
hydride (1.8 g) and phenyldisulfide (3.6 g) were added and heating 
continued for 1 h. The reaction was cooled and the dimethylfonnamide 
distilled in vacuo. The residue was partitioned between ethyl acetate 
and water. The aqueous layer was separated and the pH adjusted to pHl 
with 10% aqueous hydrochloric acid. The aqueous phase was extracted 
wifli elhyl acetate, and the ethyl acetate extract was washed with water 
and saturated brine, and dried over magnesium sulfate. The crude 
product was recrystallized from ethyl acetate in hexane to afford the 
title compound as an off-white solid. 

^° StepB : N-(3-pyridyknethyl)-5-chloro-3-phenylthioindole-2- 

carboxamide 

Benzotriazol-l-yloxytris(dimethylamino)phosphonium 

hexafluoiphosphate (0.73 g, 1.6 mmol) was added to a solution of 5- 
chloro-3-phenylthio-indole-2-carboxyHc acid (0.50 g, 1.6 mmol), 3- 
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aminomethylpyridine (0.35 g, 3.2 nunol) and triethylamine (0.50 mL, 
3.2 nnnol) in degassed dimethylfonnamide (25 mL). The reaction was 
stirred at room temperature ovemight. The precipitated product was 
filtered and the filter cake washed well with water. The solid was 
^ triturated with 30% ethyl acetate in hexane, filtered and dried at 60^C7n 
vacuo for 72 h. The title compound was obtained as an off-white solid, 
mp 240-24i*'C. 

Analysis calculated for C2lHi6ClN3OS-0.25 H2O: 
C, 63.31; H, 4.17; N, 10.54 
10 Found: C. 63.34; H, 4.06; N. 10.71 

NMR (DMSO-d6): 5 12.54 (IH, s), 8.91 (IH, t. J=6 Hz), 8.51 (IH, s), 

8.42 (IH. d, J=5 Hz). 7.58 (2H. m). 7.45 (IH, m). 7.25 (4H. m), 7.15 
(IH, t, J=7 Hz). 7.04 (2H. d, J=8 Hz), 4.58 (2H, d, J=6 Hz). 

15 pXAMPLE 2 

Prp paratinn nf Methvl S-chloro-3-pbenvlthioindole-2-caTboxvlate 
Oxalyl chloride (0.70 mL, 9.6 mmol) was added to a 
solution of 5-chloro-3-phenylthioindole-2-cart)Oxylic acid (0.97 g, 3.2 

20 mmol) in chloroform (50 mL) under nitrogen. The reaction was 

refluxed for 3 h, cooled and reduced to dryness in vacuo. The resulting 
solid was dissolved in chloroform and added to methanol at O^'C. The 
methanol was removed in vacuo and the crade product chromato- 
giaphed on silica gel with 20% ethyl acetate in hexane. The title 

25 compound was obtained as a solid, mp 193-196*'C. 
Analysis calculated for C16H12CINO2S 

C, 60.47; H, 3.81; N, 4.42 
Found: C, 60.09; H, 3.50; N, 4.67 

EXAMPLE 3 

30 

Prftparation of Rthvl 5-Chln rn-3-henzvlinHnle-2^carboxvlate 

The title compound was prepared according to the 
procedure described by Inaba, S., et al., Chem. Pharm. Bull., 24. 1076- 
1082 (1976). Recrystallization from benzene gave the title compound as 
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pale yellow needles, mp 196-197°C. 
Analysis calculated for Ci 8H16CINO2 

C, 68.90; H, 5.13; N, 4.46 
Found: C, 68.64; H, 5.10; N, 4.56 

5 , 

EXAMPLE 4 

Preparation of 2-Phenvlsulfmvlmethvl-3-phenvlthioindole 

10 Step A : 2-Hvdroxvmetfavlindole 

A suspension of lithium aluminum hydride (2.0 g, 0.20 
mol) in tetrahydrofiiran (100 mL) was cooled with stirring to 0°C 
under nitrogen. A solution of ethyl indole-2-carboxylate (10.0 g, 0.052 
mol) in tetrahydrofuran was added dropwise, maintaining the reaction 

15 temperature between O-S^C. After 1 h, the reaction was quenched with 
samrated sodium potassium tartrate solution. The reaction was filtered 
and die filter cake washed well with tetrahydrofuran. The tetrahydro- 
fiiran was evaporated in vacuo and the residue partitioned between ethyl 
acetate and water. Hie ethyl acetate solution was washed with water, 

20 saturated brine, dried over magnesium sulfate, filtered and freed of 
solvent. The title compound was obtained as a yellowish solid. 
NMR (CDCI3): 5 8.18 (IH, bs), 7.57 (IH, d, J=8 Hz), 7.35 (IH, d, J=8 
Hz), 7.26 (IH, s), 7.18 (IH, dt, J=l, 8 Hz), 7.10 (IH, dt, J=l, 8 Hz), 
6.41 (IH, bs), 4.84 (2H, s). 

25 

StepB: 2-Phenvllhio methvlindole 

2-Hydroxymethylindole (6.94 g, 0.047 mol) and 
phenyldisulfide (10.8 g, 0.049 mol) were dissolved in tetrahydrofuran 
(200 mL) and cooled to 0°C under nitrogen. Tri-n-butylphosphine 
30 (1 1.7 mL, 0.047 mol) was added and the reaction stirred for 1 h. 

Additional phenyldisulfide (1.5 g, 0.007) and tri-n-butylphosphine (5.1 
mL, 0.20 mol) was added, and the reaction stirifed iat room temperature 
until complete. The tetrahydrofuran was removed in vacuo and the 
residue chromatographed on silica gel eluting with 5% ethyl acetate in 
hexane. The title compound was obtained as clear colorless plates, mp 
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100-101.5X. 

Analysis calculated for C15H13NS 
C. 75.27, H, 5.47, N, 5.85 
Found: C, 74 J2, H, 5.39, N, 5.95 

5iiyr» 

Step C : 3-Phenvlthio-2-phenvlthiomethvlindole 

A suspension of sodium hydride (0.37 g 60% dispersion in . 
oil, 9.4 mmol) in dimethylformamide (50 mL) was cooled to 0°C. 
2-Phenylthiomethylindole (1.5 g, 6.3 mmol) was added portionwise, and 

10 the reaction stirred at O^C for 15 min. Phenyldisulfide (1.5 g, 6.9 

mmol) was added and the reaction stirred at 20''C for 6 h. The reaction 
was quenched with water and extracted with ethyl acetate. The organic 
extract was washed with water, saturated brine and dried over 
magnesium sulfate. Filtration and evaporation of solvent left an oil 

15 which was purified by medium pressure chiomatogr^hy on silica gel 
using 5% ethyl acetate in hexane. The title compound was obtained as 
an oil. 

Analysis calculated for C2lHi7NS2-H2O'0.15«C4H8O2 

C, 68.50; H. 5.33; N 3.60 
Found: C, 68.40; H, 4.65; N, 3.86 

20 

StepD : 2-Phenvlsulfin vlmethvl-3-phenvlthioindole 

A solution of 3-phenylthio-2-phenylthiomethylindole 
(0.750 g, 2.94 mmol) in methanol (100 mL) was cooled to O^C with 
stirring. Monoperoxyphthalic acid magnesium salt (0.908 g, 80% 
peracid) in methanol (50 mL) was added slowly dropwise. After 
addition, the reaction was stirred an additional 30 min., then quenched 
with 10% aqueous sodium thiosulfate (2 mL). The methanol was 
removed in vacuo, and the residue partitioned between ethyl acetate and 
water. The organic phase was washed successively with water and 
^° saturated brine, then dried over magnesium sulfete. Filtration and 
concentration of the filtrate in vacuo gave an oil which was purified by 
chromatography on silica gel using 20-30% ethyl acetate in hexane. 
The title compound was obtained as a foam, mp 71-74*'C. 
Exact mass calculated for C21H17NOS2: 364.082982. 
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Found: 364.084549. 

NMR (DMS0-d6) 5 11.82 (IH, s), 7.50 (6H, m), 7.23 (IH, d, J=8 Hz), 
7.15 (3 H. m) 7.05 (2H, m) 6.90 2H, m). 4.43 (IH, d, J=13 Hz), 4.38 
(lH,d,J=13Hz). 

RXAMPLE 5 

Preparation of 2-Phenvlcarhoxamid omf5thvl-3-phenvlthioindole 

Step A : ^-Phenvthioin dnlft-2-catfeQxamide 

The title compound was prepared from 3-phenylthioindole- 
2-caiboxylic acid (prepared according to the procedure described by 
Atkinson, J.G. filal.. Synthesis, p. 480-481 (1988), (4.01 g, 0.015 mol), 
ammonia (large excess), and benzotriazoH-yloxytris(dimethyl- 
amino)phosphonium hexafluorphosphate (7.2 g, 0.016 mol) in 
dimethylformamide according to the general procedure described in 
Example 1 for the preparation of N-(3-pyridyhnethyl)-5-chloro-3- 
phenylthio-2-carboxainide. The title compound was obtained as a pale 
yellow solid. 

StepB : 2-Aminomet hv1-3-phenvlthioindole 

A solution of 3-phenylthioindole-2-caiboxamide (1.9 g, 7.1 
mmol) in tetrahydrofiiran was cooled under nitrogen to 0°C and treated 
with neat boranedimethylsulfide complex (7.1 mL, 0.070 mol). The 
reaction was refluxed for 7 h, cooled to O^C and quenched with 10% 
aqueous hydrochloric acid. The solution was adjusted to pH 8 with 20% 
aqueous sodium hydroxide. The reaction was extracted with ethyl 
acetate and flie organic extract washed with saturated brine, and dried 
over magnesium sulfate. The title compound was obtained as a pale 
yellow oil. 

Step C : 2-Phenvlcaiboxamidome thvl-3-phenvltfaioindole 

2-Aminomethyl-3-phenylthioindole (0.85 g, 3.3 mmol) was 
dissolved in chloroform (15 mL) and cooled under nitrogen to O^C. 
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Pyridine (2.7 mL, 33 mmol) was added, followed by benzoyl chloride 
(1.1 mL, 10 mmol). The reaction was stirred at 20°C for 1 h and 10% 
aqueous hydrochloric acid added. The layers were separated and the 
organic phase washed successively with water, saturated sodium 
^ bicarbonate and saturated brine. The chldibfoiin solutioh was dHe'd 
over magnesium sulfate, filtered and evaporated to dryness. The 
resulting oil was chromatographed on silica gel with 5% ethyl acetate in 
methylene chloride. The title compound was obtained as a solid, mp 64- 
65*0 

^ ° Analysis calculated for C22H 1 8N2OS.O.2 H2O 
C, 73.00; H, 5.08; N, 7.74 
Found: C, 72.93; H, 5.02; N, 7.66 



EXAMPLE 6 

Preparation of 2-(N-Phenylacetamido)-3-phenyl-thioindole and 2-(N- 

Phenvlacetam idoVl-fphenvl-carbamovn-3-phenvlthioindole 

2-Methyl-3-phenylthioindole (0.50 g, 2.1 mmol) (prepared 
according to the procedure described by Atkinson, J. G., et al-. 
Synthesis, p. 480-481 (1988), was dissolved in dry tetrahydrofiiran and 
cooled under nitrogen to -78°C. A solution of n-butyllithium in hexane 
(0.83 mL, 2.5 M) was added via syringe. Carbon dioxide was bubbled 
into the reaction mixture over a period of several minutes; unreacted 
carbon dioxide was removed by freezing the reaction at liquid nitrogen 
25 temperature under high vacuum and warming to -78*'C. A solution of 
t-butyllithium in hexane was added (1.35 mL, 1.7 M) and the reaction 
stirred for 20 min. Phenylisocyanate (0.23 mL, 2.1 mmol) in 
tetrahydrofiuan (1.5 mL) was added and the reaction stirred at 20°C 
overnight The reaction was diluted with water and extracted with ethyl 
30 acetate. The organic phase was washed with saturated brine and dried 
over magnesium sulfate. Filtration and evaporation of solvent left an 
amber oil. The cmde products were chromatographed on silica gel 
eluting successively with 15%, 20%, and 40% ether in hexane. 2-(N- 
Phenylacetamido)-3-phenylthioindole was isolated as a solid, mp 66- 
68»C. 
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Analysis calculated for C22H1 8N2OS 

C, 72.98; H, 5.01; N, 7.73 
Found: C, 72.99; H, 4.87; N, 7.52 

Later fractions contained 2-(N-phenylacetamido)-l- 
5. (phenylcarbamoyl)-^3-phenylthioindole, mpi23-l,25°C. 
Analysis calculated for C29H23N3O2S 

C, 70.28, H, 4.67. N, 8.47 
Found: C, 70.37, H. 4.61; N, 8.34 

10 

Pr^p^ptinn nf 2-(2-Qxo-2-furan-3-vnethvl-3-nhenvlthioindQle 

Step A : N-Methoxv-N-Tnethvlfuran-3-caTfa oxamide 

The title compound was prepared from furan-3-carboxylic 
acid (3.4 g, 0.030 mol), N,0-dimethylhydroxylamine hydrochloride 
hydrochloride (2.9 g, 0.030 mol) triethylamine (8.3 mL, 0.060 mol) 
and benzotriazol- 1 -y loxytris(dimethylamino)phosphonium 
hexafluoiphosphate (13.3 g, 0.030 mol) according to the general 
procedure described in Example 1 for N-(3-pyridyhnethyl)-5-chloro-3- 
phenylthio-2-caiboxamide. 

NMR (DMS0-d6) 5 8.25 (IH, s), 7.75 (IH. s). 3.70 (3H, s), 3.22 
(3H, s). 

StepB : 7.r9.-Oxo-2-furan-3-vnethvl-3-nhenvlthioindole 

The title compound was prepared from N-methoxy-N- 
methylfuran-3-carboxamide (0.32 g. 2.1 mmol), and 2-methyl-3- 
phenylthioindole (0.50 g, 2.1 mmol) according to the general procedure 
described in Example 6 for the preparation of 2-(N-phenylacetamido)- 
3-phenyl-thioindole. The cmde product was chromatographed on silica 
^° gel with chloroform. The title compound was obtained as a pale yellow 
soUd,mpl27-129''C. 
Analysis calculated for C20H15NO2S 

C, 72.05; H, 4.54; N, 4.20 
Found: C, 72.08; H. 4.57; N, 4.24 
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EXAMPLE 8 

Preparation of 2-Benzov1-5-chloro-3- phenvlthioindole 

Step A : N^ieith6xy-N-methyl-5-cMoro-3-phOTyl1hioiml0l^^^^ 

carboxamide 

The title compound was prepared from 5-chloro-3-phenyl- ' 
thioindole-2-carboxylic acid (1,0 g, 3.30 mmol)) N,0-dimethyl- 
hydroxylamine hydrochloride (0.64 g, 6.6 imnol), triethylamine (1.0 
mL, 7 mmol) and benzotriazol-l-yloxytris(dimethylamino)phosphonium 
hexafluoiphosphate (1.64 g, 3.6 mmol) in dimethylformamide 
according to the general procedure described in Example 1 for the 
preparation of N-(3-pyridylmethyl)-5-chloro-3-phenylthio-2- 
carboxamide. 

Step B : 2-Benzovl-5-chlorQ-3-p henvlthioindole 

N-Methoxy-N-methyl-5-chloro-3-phenylthioindole-2- 
caiboxamide (0.24 g, 0.69 mmol) was dissolved in dry tetrahydrofuran 
(5 mL) and cooled to -78''C under nitrogen. A solution of 
phenyhnagnesium chloride in tetrahydrofuran (0.81 mL, 2M) was 
added via syringe and the reaction wanned to 20'*C ovemight. Water 
and ethyl acetate were added to the reaction and then separated. The 
organic phase was washed with water, 5% aqueous hydrochloric add, 
saturated sodium bicarbonate, saturated brine, and dried over 
magnesium sulfate. Filtration and evaporation of solvent gave the erode 
product which was chromatographed on silica gel with 10% ether in 
hexane. Hie title compound was obtained as a solid, mp 154-155°C. 
Analysis calculated for C21H14CINOS 

C, 69.32; H, 3.88; N. 3.85 
Found: C, 68.61; H, 3.83; N. 3.83 
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EXAMPLE 9 

Preparation of 2-(2-BenzQxazol-2-vl ethvlV3-phenv1thioindole 

Step A : N.MethnTv-N-hifttfrvl-3-phenVlthiftind(tfe-2^ca^^^ - 
Hie title compoiind was prepared from 3-phenylthioindole- 
2-caiboxylic acid (1.0 g, 3.7 mmol), N.O-dimethylhydroxylamine 
hydrochloride (0.54 g, 5.5 mmol), triethylamine (1.5 mL, 11 mmol) 
and benzotriazol-l-yloxytris(dimethylamino)phosphommn 
hexafluoiphosphate (1.64 g, 3.7 mmol) according to the procedure 
described in Example 1 for N-(3-pyridyhnethyl)-5-chloro-3-phenylthio- 
2-carboxamide. 

Step B : 3-Phenvlthioindole-2-carboxaldehvde 

N-Methoxy-N-methyl-3-phenylthioindole-2-carboxamide 

(1.57 g, 5.26 mmol) was dissolved in tetrahydrofuran (150 mL) and 
cooled to O^C under nitrogen. A solution of lithium aluminum hydride 
in tetrahydrofuran (5.76 mL, IM) was added slowly via syringe and Ihe 
reaction stirred a total of 1.5 h. Ethyl acetate (30 mL) was added, 
followed by saturated sodium potassium tartrate solution. The layers 
were separated and the oiganic phase washed with saturated brine and 
dried over magnesium sulfate. Filtration and evaporation of solvent 
gave tiie title compound as a yellow solid. 

' StepC : ^ns-2-f2-Benznyazol-2.v lethenvn-3-phenvlthioindole 

n-Butyllithium in hexane (3.47 mL, 2.5 M) was added to a 
solution of [(benzoxal-2-yl)-methyl]diethylphosphonate (2.34 g, 8.68 
mmol) in tetrahydrofuran (50 mL) at -78°C under nitrogen. The 
reaction was stirred for 20 min., and wanned to -20°C. A solution of 

* 3-phenylthioindole-2-caiboxaldehyde (1 .10 g, 4.34 mmol) in 

tetiahydrofuran (30 mL) was added and the reactioa stirred at 20°C . 
overnight. Ethyl acetate and water were added and the layers separated. 
The organic layer was washed with saturated brine and dried over 
magnesium sulfate. The erode product was triturated with 1:1 hexane 



wo 94/19321 



PCT/US94/0K94 



-80- 

ethyl acetate and collected by filtration. The title compound was 
obtained as a yellow solid, mp 260'*C. 
Analysis calculated for C23H16N2OS 
C. 72,32; H, 4.58; N, 7.33 
5 Found: G, 72.41; H, 4.50; N, 7.44 

Step D : '2-(2-Benzoxazol-2-vlethvn -3-phenvlthioindole 

A solution of trans-2-(2-benzoxazol-2-ylethenyl)-3- 
phenylthioindole (0.420 g, 1.14 nrniol) in 1:1 methanolAetrahydrofiiran 

10 (250 mL) was stirred under 1 atmosphere of hydrogen in the presence 
of 10% paUadium on charcoal (100 mg). Additional catalyst was added 
as needed to drive the reaction to completion. The catalyst was 
reinoved by filtration, and the filtrate concentrated in vacuo. The 
resulting solid was triturated with 10% ethyl acetate in hexane and 

15 collected by filtration to afford the title compound, mp 192-193°C. 
Analysis calculated for C23H18N2OS 

C, 72.80; H, 5.04; N, 7.38 
Found: C, 72.78; H. 4.95; N, 7,45 

FXAMPLE 10 

20 

Preparation of N-2-Furanyhnethyl-5-chloro-3-phenylthioindole-2- 

narhox ami de . — 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 2- 
aminomethylfuran for 3-aminomethylpyridine. The 
dimethylformamide was removed in vacuo, and the residue triturated 
with 1:1 ethyl acetate-hexane and filtered. Recrystallization from 
acetonitrile gave the title compound, mp 214°C. 
Analysis calculated for C20H15CIN2O2S 
30 c, 62.74; H, 3.95; N, 7.32 

Found: C, 62.27; H, 3.88; N, 7.41 

NMR (DMSO-d6): 8 12.55 (IH. s), 8.72 (IH, t, J=6 Hz), 7:55 (IH, ffl); 
7.54 (IH, d, J=8 Hz), 7.45 (IH, d, J=2 Hz), 7.15 (IH, tt, J=7, 1 Hz). 
7.08 (IH, s), 7.06 (IH, d, J= 8 Hz), 6.35 (IH. m), 6.18 (IH, m), 4.56 
(2H, d. J=6 Hz). 
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EXAMPLE 11 

Preparation nf N-3-PvriHv1-.S-chloro-3-phenvlthi oindole-2-carboxamide 
^ The title compound was prepared according to the 

procedure described in Example 1, Step B, except substituting 3- 
aminopyridine for 3-aminomethyl-pyridine. The dimethylfonnamide 
was removed in yacuo^ and the residue triturated with 1:1 ethyl acetate- 
hexane and filtered. Chromatography on silica gel with 40% ethyl 
acetate in hexane gave the title compound, mp 255-256''C. 
Analysis calculated for C20H15CIN3OS 

C, 63.24; H, 3.98; N, 10.74 
Found: C, 62.59; H. 3.86; N, 1 1.06 

NMR (DMS0-d6): 6 12.72 (IH, s), 10.55 (1«, s), 8.85 (IH, d, J=3 Hz), 
15 8.35 (IH, dd, J=5, 1 Hz), 8.14 (IH, dm, Jd=8 Hz), 7.60 (IH, d, J=9 Hz), 
7.48 (IH, d, J=2 Hz), 7.40 (IH, dd, J=9, 2 Hz), 7.25 (2H; t, J=7 Hz), 
7.16 (IH, m), 7.11 (2H, t, J=7 Hz). 

EXAMPLE 12 

20 

Preparation of N-Ethvl-5-c hlnro-3-phenvlthioindole-2-cariX)xamide 
The title compound was prepared according to the 

procedure described in Example 1, Step B, except substitating 

ethylamine for 3-aminomethylpyridine. The dimethylfonnamide was 
25 removed in vacuo, and the residue triturated with 1:1 ethyl acetate- 

hexane and filtered. Recrystallization from 2% methanol in ethyl 

acetate gave the title compound, mp 210-21 l''C. 

Analysis calculated for Ci7Hi5ClN2OS-0.5 H2O 
C, 60.08; H, 4.74; N, 8.24 
30 Found: C, 60.00; H, 4.18; N, 8.52 

NMR (DMS0-d6): 5 12.49 (IH, s), 8.31(1H. t, J=6 Hz), 7.54 (IH, d, 

J=9 Hz), 7.43 (IH, d, J= 2 Hz), 7.27 (3H, m), 7.15 (IH. tt, J=7; 2H5t), 

7.07 (2H, m). 3.35(4H, m), 1.06 (3H, t, J=7 Hz). 
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EXAMPLE 13 

Preparation of N-3-Methoxybenzyl-5-chloro-3-phenylthioindole-2- 

narhoxamide . — _ 

" The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 3- 
methoxybenzylamine for 3-amino-methylpyiidine. Hie dimethyl- 
formamide was removed in vacuo, and the residue triturated with 1:1 
^° ethyl acetate-hexane and filtered. Recrystallization from acetonitrile 

gave the tide compound, mp 172''C. 

Analysis calculated for C23Hi9ClN2O2S»0.3 H2O 

C. 64.48; H, 4.61; N, 6.54 
Found: C, 64.41 ; H, 4.38; N, 6.75 
15 NMR (DMS0-d6): 5 12.55 (IH, s), 8.80 (IH, m), 7.55 (IH, d, J«8 Hz), 
7.44 (IH, s), 7.25 (3H. m). 7.15 (2H. m). 7.05 (2H, d, J=7 Hz). 6.80 
(3H,m),4.54(2H. d.J=6Hz). 

EXAMPLE H 

20 

Preparation of N-2-Methoxyethyl-5-chloro-3-pheny.l-thioindole-2- 

qarhoxamide . ■ — 

The titie compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 2- 
25 methoxyethylamine for 3-amino-methylpyridihe. The dimethyl- 
formamide was removed in vacuo, and the residue triturated with 1:1 
efliyl acetate-hexane and filtered to give the titie compound, mp 216- 
2170c. 

Analysis calculated for C18H17CIN2O2S: 0.25 H2O 
30 C, 59.17; H, 4.83; N, 7.67 

Found: C, 59.11; H, 4.75; N, 7.82 

NMR (DMS0-d6): 6 12.54 (IH, s), 8.44 (IH, t, J=6 Hz), 7.54 (IH, d, 
J=9 Hz), 7.48 (IH, d, J=2 Hz), 7.28 (3H, m), 7.17 (IH, t, J=7 Hz), 7.10 
(2H, m), 3.49 (2H, q. Hz), 3.37 (2H, t, J=6 Hz), 3.16 (3H, s). 
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EXAMPLE 15 

Preparation of N-4-Pyridylmethyl-5-chloro-3-phenyl-tiiioindole-2- 

carboxamide _ 

^ ' The titiecbifnpound was prepared aa;ordiiig t0^^ 

procedure described in Example 1, Step B, except substituting 4- 
aminomethylpyridine for 3-aniino-methylpyridine. The 
dimetfaylformamide was removed in vacuo, and the residue triturated 
with 1:1 ethyl acetate-hexane and filtered. Recrystallization from 
^° acetonitrile gave the title compound, mp 228-229**C. 
Analysis calculated for C21H16CIN3OS: 0.2 H2O 

C, 63.45; H, 4.16; N, 10.57 
Found: C, 63.33; H, 4.02; N, 10.50 

NMR (DMSO-d6): 8 12.56 (IH, s), 8.92 (IH, t. J= 6 Hz), 8.38 (IH, d, 
15 J=4 Hz), 7.55 (IH, d, J=8 Hz), 7.47 (IH. s), 7.31 (IH, dd, J«8, 2 Hz), 
7.25 (IH, d, J=7 Hz), 7.17 (2H, m), 7.05 (IH, d, J=7 Hz), 4.58 (2H, d, 
J=6Hz). 

EXAMPLE 16 

20 

Preparation of N-2-Hydroxyethyl-5-chloro-3-phenylthioindole-2- 

carhoxamide . 

The title compound was prepared according to the 

procedure described in Example 1, Step B, except substituting 2- 
25 hydroxyethylamine for 3-amino-methylpyridine. The dimethyl- 

foimamide was removed in vacuo, and the residue triturated with 1:1 

ethyl acetate-hexane and filtered. Chromatography on silica gel with 

2% methanol in chloroform gave the title compound, mp 222-223'*C. 

Analysis calculated for C17H15CIN2O2S: 03 H2O 
30 C, 57.96; H, 4.46; N, 7.95 

Found: C, 57.99; H, 4.26; N, 7.90 

NMR (DMS0-d6): 5 12.50 (IH, s), 8.46 (IH, m), 7.55 (1-H, dv J=9 Hz), 
7.45 (IH, d, J=l Hz), 7.28 (3H, m), 7.17 (IH, t. J=6 Hz), 7.13 (2H, m), 
4.85 (IH, t), 3.49 (IH, m). 3.43 (IH. m). 
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KXAMPLE 17 

pr^parfltinn nf .5-Chlo m-^-phenvlthioindole-2-caiboxamidg 

The title compouiid was prepared according to the 

^ ^ procedate described in^Example l, Step B; except substituting an excess .. . 

of ammonia gas for 3-aminomethylpyridine and triethylamine. The 

dimethylfoimamide and excess ammonia were removed in vacuo and 

the residue partitioned between ethyl acetate and 10% hydrochloric 

acid. Hie organic phase was washed with water, 5% sodium hydroxide 

and saturated brine, and then dried over magnesium sulfate. Filtration 

and evaporation gave a crude product which was chromatographed on 

silica gel with 30% ethyl acetate in hexane. The title compound was 

obtained as a white solid mp 213-215''C. 

Analysis calculated for Ci5HiiClN20S-l/3H20 

15 c, 58.35; H, 3.81; N, 9.07 

Found: C. 58.33; H, 3.64; N, 9.1 1 

NMR (DMSO-d6): 6 12.52 (IH, bs), 8.06 (IH, s), 7.76 (IH, s). 7.55 
(IH, d, J=9 Hz). 7.44 (IH. s), 7.28 (3H. m). 7.15 (IH, t. J=6 Hz). 7.06 
(2H, d, J=8 Hz). 

20 

RXAMPLE 18 

P^^ p ftratinn nf 5-CMoro-3-Dhen vlthioindole-7-thincarboxamide 

A solution of 5-chlon)-3-phenylthioindole-2-caiboxamide 

25 (3.8 g, 12.5 mmol) and [2,4-bis(4-methoxyphenyl)-13-dithiaT2.4r 

diphosphetane-2,4-disulfide (Lawesson's reagent) (5.0 g, 12.5 mmol) in 
dry THF (1 10 mL) was refluxed under nitrogen for 16 h. The solvent 
was removed in vacuo and the residue chromatographed on sihca gel 
with 10% ethyl acetate in hexane. The chromatographed product was 

3 0 triturated with hexane and the yellowish solid collected and dried to 
give the title compound, mp 217°C (decomposed). 
Analysis calculated for C15H1 1 CIN2S 

C, 56.50; H, 3.48; N, 8.79 
Found: C. 56.75; H, 3.64; N, 8.59 

NMR (DMSO-d6): 8 12.22 (IH, s), 10.31 (IH. s), 9.48 (IH. s). 7.50 
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(IH, d, J=8 Hz). 7.39 (IH. s), 7.25 (3H, m). 7.13 (IH. t, J=7 Hz). 7.01 
(2H, d,J=7Hz). 

FXAMPLE 19 

5 

Preparation of N-2-fuTanylmethyl-5-chloro-3-phenylthioindole-2- 

thincarboxamide ^ ■ 

The title compound was prepared according to the 
procedure described for 5-chloro-3-phenyl-thioindole-2- 
^° thiocarboxamide except substituting N-2-furanylmethyl-5-chloro-3- 
phenylthioindole-2-carboxamide for 5-chloro-3-phenylthioindole-2- 
carboxamide. The crude product was chromatographed on silica gel 
with 3% ethyl acetate in hexane. The tiUe compound was obtained as a 

bright yellow solid, mp 143-144*'C. 

Analysis calculated for C20Hi5ClN2OS2-H2O 

C, 57.61; H, 3.62; N, 6.72 
Found: C, 57.56; H. 3.58; N, 6.52 

NMR (DMS0-d6): 5 12.27 (IH, s), 10.73 (IH. s), 7.55 (2H, m), 7.39 
(IH. s). 7.21 (4H, m). 6.98 (2H. d. J=7 Hz). 6.36 (2H. 4.96 (2H. s). 

20 

FXAMPLE 20 



Preparation of N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenylthio- 
indr>le-2-car hoxamide ^ _ 

25 The title compound was prepared according to the 

procedure described in Example 1. Step B, except substituting 2(R)- 
hydroxy-1 -propylamine for 3-amino-methylpyridine. The 
dimethylfonnamide was removed in vacuo and the residue triturated 
first with 20% ethyl acetate in hexane then by acetonitrile. The title 

30 compound was obtained as an off-white solid, mp 202-203°C. 
Analysis calculated for Ci8Hi7ClN2O2S«0.3 H2O 

C. 59.01; H, 4.67; N, 7.65 
Found: C. 58.91; H, 4.59; N, 7.50 

NMR (DMS0-d6): 5 12.52 (IH. s). 8.45 (IH. t. J=5 Hz). 7.55 (IH. d, 
J=8 Hz). 7.46 (IH, s). 7.25 (3H, m). 7.15 (3H. m). 4.89 (IH. d. J=5 Hz). 
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3.74 (IH, m), 3.38 (IH. m). 3.23 (IH, m). 1.00 (3H. d, J=6 Hz). 

EXAMPLE 21 

^ Preparation of N-(2-t)yridyl)methyli5-cMoro-3^phenylto • 

narhoxamide ; ■ 

The title compound was prepared according to the 

procedure described in Example 1, Step B, except substituting 2- 

pyridylmethylamine for 3-aminomethylpyridine. The dimethyl- 
^° formamide was removed in vacuo and the residue triturated first with 

30% ethyl acetate in hexane, then with acetonitrile. The title compound 

was obtained as a white solid, mp 209-21 0°C. 

Analysis calculated for C21H16CIN3OS 
C, 64.03; H,4.10;N, 10.67 
15 Found: C, 63.51; H, 3.97; N, 10.41 

NMR (DMSO.d6): 5 12.58 (IH, s), 9.15 (IH, t, J=5 Hz), 8.46 (IH, d, 

J=:5 Hz), 7.66 (IH, t, J:=8 Hz). 7.57 (IH, d, J=8 Hz), 7.50 (IH, s). 7.25 

(5H. m), 7.12 (3H, m), 4.68 (2H, d, J=5 Hz). 

20 EXAMPLE 22 

Preparation of N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenyl- 
fhinindole-2-carboxamide 

25 Step 1 : Prpparation of 4-cvano-2-Tnethnxvpvridine 

A solution of 2-chloro-4-cyanopyridine (1.25 g, 9.1 
mmol), prepared as described by D. Ubeimann, N. Rist, F. Grumbach, 
S. Cals, M. Moyeux and A. Rouan. Bull. Soc. Chim. France. 694 
(1958), in methanol was treated with sodium methoxide (0.58 g, 10.9 

30 mmol) and refluxed for 30 minutes. The reaction mixture was cooled, 
filtered and the filtrate concentrated in vacuo to obtain the crade 
product as an off-white solid. The crude product was chromatographed 
on silica gel with 20% ethyl acetate in hexane. The title compound was 
obtained as a white powder. 
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Step 2 : Preparation of 4-aminom ethvl-2-methoxvpvridine 

A solution of 4-cyano-2-methoxypyridine (0.55 g, 4.1 
imnol) in ethanol was hydrogenated at 60 psi H2 in the presence of 10% 
Pd/C(100mg). After 3.5 h the catalyst was removed by filtration 
' through Siiper-Cel and the filtratg evaporated to give the title compound 
as a foam. 

Step 3 : Preparation of N-(3-methoxy-4-pyridylmethyl)-5-chloro-3- 

phenvlthioin Hnlp-2-carhoxamide , 

^° The title compound was prepared according to the 

procedure described in Example 1, Step B, except substituting 4- 
aminomethyl-2-methoxypyridine for 3-aminomethylpyridine. The 
dimethylformamide was removed in vacuo and the crude product 
purified by chromatography on silica gel with 20-40% ethyl acetate in 
hexane. The titie compound was obtained as a white solid, mp 227- 

Analysis calculated for C22H1 8CIN3O2S 

C, 62.33; H,4.28; N, 9.91 
Found: C, 62.63; H, 4.21; N, 9.92 
20 NMR (DMS0-d6): 5 12.58 (IH, s), 8.93 (IH), 8.37 (2H, d), 7.56 (IH, 
d). 7.47 (IH, s), 7.27 (3H, m), 7.18 (2H. m), 7.05 (2H, d), 4.59 (2H. d), 
3.30 (3H,s). 

EXAMPLE 23 

25 

Preparation of N-(3-hydroxymethyl)benzyl-5-chloro-3-phenylthio- 

iTidole-2-caT hoxamide ^ 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 3- 
3° hydroxymethylbenzylamine for 3-amino-methylpyridine. Hie 
dimethylformamide was removed in vacuo and the crude product 
recrystallized from acetonitrile. The titie compound was obtained as a 
white solid, mp 229-230''C. 



VfO 94/19321 



PCTAJS94/01694 



-88- 

Analysis calculated for C22H17CIN2O2S 

C, 64.61; H, 4.19; N, 6.85 
Found: C, 64.20; H, 4.09; N, 6.85 

NMR (DMS0-d6): 6 12.69 (IH, s), 10.33 (IH, s), 7.60 (3H, m), 7.49 
5 (lH„.s),J.30X4H. m).J..15 (4H, m), 5.22 (IH. t, J=7 Hz), 4.50 (2H. d, 
J=7Hz). 

FXAMPLE 24 

Preparation of N-(3-hydroxybenzyl)-5-chloro-3-phenylthioindole-2- 

carboxaro ide — — 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 3- 
hydroxybenzylamine for 3-aminomethyl-pyridine. The dimethyl- 
foraiamide was removed in vacuo and the crude product was 
chromatographed on silica gel with 10% methanol in chloroform. The 
title compound was obtamed as a white solid, mp 214-216*'C. 
Analysis calculated for C22Hi7ClN2O2S*0.3 H2O 

C, 63.77; H, 4.04; N. 6.76 
Found: C, 63.92; H. 3.88; N. 6.49 

NMR (DMS0-d6): 5 12.55 (IH, s), 9.34 (IH. s). 8.75 (IH, t, J=5 Hz). 
7.53 (IH, d, J«8 Hz), 7.45 (IH, s), 7.1-7.65 (4H. m), 7.06 (2H, d. J=7 
Hz), 7.01 (IH. t, J=8 Hz), 6.70 (IH. s), 6.62 (2H. m), 4.48 (2H. d, J=5 
Hz). 

EXAMPLE 25 

Preparation of 5-Chloro-3-phenylsulfonylindole-2-carboxamide 

frntnpnund 18> 

5-Chloro-3-phenylthioindole-2-carboxamide (0.177 g, 

0.584 mmol) was dissolved in 25 mL chloroforai and cooled to 0°C. 

50% by weight meta-chloroperoxybenzoic acid (503 mg, 1.46. mmol) 

was added and the reaction stirred at 20**C for 6 hours. A 10% aqueous 

solution of sodium thiosulfate was added and flie reaction vigorously 

stirred for 10 minutes. The layers were separated and the organic phase 
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washed with saturated sodium chloride then dried over magnesium 
sulfate. The crude product was chromatographed over silica gel eluting 
with 40% ethyl acetate in hexane. The title compound was obtained as a 
white powder, mp 255-257**C. 
^ ' NMR (300 MHz, DMSO^de): 8 13.05 (lH,s), 8.48aH.s), 8.25(lH,s), 
8.03(2H,dJ=8 Hz), 7.95(lH,s), 7.60(4H,m), 7.34(lH,dJ=8 Hz). 
Analysis calculated for C15H1 1CIN2O3S 

C, 53.82; H, 3.31; N, 8.37 
Found: C, 53.74; H, 3.29; 8.34 

10 

EXAMPLE 26 

Preparation of 5-ailoro-3-phenylsulfmylindole-2-carboxamide 
rrnmpoimd 11) . . 

15 A solution of magnesium monoperoxyphflialic acid (85% 

peracid) (11.8 mg, 0.024 mmol) in methanol (2 mL) was added 
dropwise to a solution of 5-chloro-3-phenylthioindole-2-carboxamide 
(14.5 mg, 0.048 mmol) in methanol (2 mL) at 0°C. The reaction was 
stiired at 20''C for 4 hours. A solution of 10% aqueous sodium 

20 thiosulfate was added and the reaction stirred vigorously for 10 

minutes. Methanol was removed in vacuo and the residue partitioned 
between ethyl acetate and water. The ethyl acetate extract was washed 
with brine and dried over magnesium sulfate. The crade product was 
purified by column chromatography on silica gel with 30-40% ethyl 

25 acetate in hexane. The title compound was obtained as a white solid. 
NMR (DMSO-d6, 300 MHz) 5 12.53(1H, s). 8.35(lH,br s). 8.08(lH,br 
s), 7.83(lH,dJ=2 Hz). 7.71(2H,dJ=8 Hz), 7.52(4HAn), 
7.30(lH.ddJ=9,2Hz). 
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RXAMPLE 27 

Preparation of N-(2,6-difluorobenzyl)-5-chloro-3-phenyl-sulfonyl- 
i p^ole-2-car hnxamide 

Step A : S-rhlnro-3-DhP-nvlsulfonvl inHnle-2-carboxvlicacid 
To a suspension of 5-chloro-3-phenylthio-indole-2- 
carboxylic acid (4.84 g, 0.016 mol) in chloroform (1200 mL) was 
added 55% m-chloroperoxybenzoic acid (12.5 g, 0.04 mol). The 
mixture was allowed to stir at room temperature for 40 hours. 
Filtration afforded the title compound as a colorless solid, mp 277- 
280*'C (dec). On partial evaporation a second crop of product was 
obtained. 

StepB : Product of reaction of 5-chloro-3-phenyl-sulfonylindole- 

2-carboxvlir. acid wit h mtalvl chloride 

To a suspension of 5-chloro-3-phenylsulfonyl-indole-2- 
carboxyhc acid (5.04 g, 0.015 mol) in chloroform (200 mL) was added 
oxalyl chloride (3.81 g, 0.03 mol). After addition of a catalytic amount 
of dimethy If oimamide (0. 1 mL) the mixtore was heated at a bath 
temperatore of eO^C for 50 minutes. After cooling, the solid product, 
mp >300''C, was utilized directly without further purification. While 
based on mass spectral and NMR data, this product q)pears to be a 
symmetrical dimer, it behaves as a typical acid chloride in reactions 
with primary amines. 

StepC : N-(2,6-difluorobenzyl)-5-chloro-3-phenyl-sulfonylindole- 

^-carboxamide 

2,6-Difluorobenzylamine (0.430 g, 3.0 mmol) was added 
dropwise to the solution of the "acid chloride equivalent" from Step B 
(0.354 g, 1.0 mmol) in tetrahydrofuran solution (10 mL) cooled in an 
ice-acetone bath. The reaction mixture was allowed to wann to room 
temperature and left ovemight. For woik-up. ethyl acetate and water 
were added. The ethyl acetate phase was washed well with dilute 
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hydrochloride add, saturated aqueous sodium bicarbonate, and brine. 

After drying over magnesium sulfate and evaporation of the solvent, the 

residue was slurried with ethyl acetate and filtered to give the title 

compound, mp 274-280*'C. 
5 Analysis calculated for G22Hl5GlF2N2O3S-0.5H2O 

C, 56.24; H. 3.43; N, 5.96 
Found: C, 56.12; H, 3.31; N. 5.97 

NMR (DMS0-d6) 6 13.06 (IH, s), 9.41 (IH, t, J=5.5Hz), 7.95 (3H, m), 
7.41-7.67 (m, 5H), 7.34 (IH, dd, J=9, 2Hz), 7.18 (2H, t, J=8Hz), 4.64 
10 (2H,d,J=5.5Hz). 

EXAMPLE 28 

Preparation of N-(4-pyridyhnethyl)-5-chloro-3-phenyl-sulfinylindole- 
15 7-fiarhnxaTnide (29) . 

Step A : Preparation of 5-chloro-3-phenylsulfinyl-indole-2- 

rarhoxvlic ficid 

To a suspension of 5-chloro-3-phenyltiiioindole-2- 
20 carboxylic acid (2.14 g, 0.007 mol) in chloroform (600 mL) was added 
55% m-chloroperoxybenzoic acid (2.32 g, 0.0074 mol). The mixture 
cleared briefly and then solids appeared. After stirring ovemight at 
room temperatare, the titie compound was obtained in pure form on 
filtration, mp 183-185*'C. 

25 

Step B : N-(4-pyridyhnethyl)-5-chloro-3-phenylsulfmylindole-2- 

rarhnxamide 

To a mixture of 5-chloro-3-phenylsulfinylindole-2- 
cari)oxylic acid (0.096 g, 0.3 mmol), triethylamine (0.061 g, 0.6 
30 mmol), 4-aminomethylpyridine (0.043 g, 0.4 mmol) in dry 

dimethylfoimamide was added benzotriazol-l-yloxytris(dimethyl- 
amino)phosphonium hexafluorophosphate (BOP reagent) (0.155 g, 0.35 
mmol). The mixture was stirred at room temperature under nitrogen 
for three days. Following evaporation, the residue was partitioned 
between ethyl acetate and water. The ethyl acetate phase was separated 
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and washed with dUute hydrochloric acid. The acidic extract was 
neutralized with aqueous sodium bicarbonate and the product extracted 
into ethyl acetate. The elhyl acetate extract was washed well witfi 
aqueous sodium bicarbonate, then brine, and dried over magnesium 

^ sulfete. Evaporation affdrdgd a solid residue which was^recrystaaiized 
fit)m e&yl sicetate to give die title compound, mp 233-235**C. 
Analysis calculated for C21H16CIN3O2S 

C, 61.54; H,3.93; N, 10.25 
Found: C, 61.39; H, 3.95; N, 10.36 

10 NMR (DMS0-d6) 5 9.62 (IH, t, J=6 Hz), 8.53 (2H, d, J=6Hz), 7.80 
(IH, d, J=2 Hz), 7.67 (2H, m), 7.64 (2H, d, J=9 Hz). 7.44-7.54 (3H, m), 
7.33 (3H, m), 4.60 (2H, dq. J=9, 6 Hz). 

KXAMPLE 29 

15 

Preparation of N-[(S)-l-phenyl-2-hydroxyethyl]-5-chloro-3-phenyl- 

sulfonvlindo1e-2-carbox aTnide (32) 

To a solution of the acid chloride dimer product from 
Example 27, Step B, (0.354 g, 1.0 mmol) in tetrahydrofuran (10 mL), 
• 20 cooled in an ice-acetone bath, was added a solution of (S)-(+)-2- 
phenylglycinol (0.343 g, 2.5 mmol). The mixtore, after wanning 
gradually to room temperature, was allowed to sit overnight. Ethyl 
acetate and water were added. The ethyl acetate phase was washed 
successively with dilute hydrochloric acid, water, saturated sodium 
2 5 bicarbonate and brine. After drying over magnesium sulfate and 
evaporation, the product was chromatographed on a 20 nun colunm 
containing 6 inches of 230-400 mesh siUca gel. Elution with 40% ethyl 
acetate-methylene chloride gave pure title compound which, after 
evaporation, was crystallized from ethyl acetate-hexane to give the title 

30 compound, mp 155-160**C. 

Analysis calculated for C23H19CIN2O4S 

C, 60.72; H, 4.21; N, 6.16 
Found: C, 60.33; H, 4.13; N, 6.16 

NMR (DMS0-d6): 5 13.05 (IH, s), 9.52 (IH, d, J=7.5 Hz), 7.95-8.48 
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(3H, m), 7.26-7.68 (lOH, m), 5.13 (IH, q, J=7.5 Hz). 5.07 (IH, t=6 Hz), 
3.75(2H.6Hz). 

EXAMPLE 30 

N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)sulfoiiyl-indole-2- 
carhoxami de (21) ^ 

Step A : Preparation of 5-Chloro-3-(2-thiazolyl)thiomdole-2- 

carhoxvlic Acid . — 

Using the procedure of Example 1, Step A, but substituting 

di-(2-thiazolyl)disulfide for phenyldisulfide, there was obtained the tide 

compound, mp 242-244°C. 

StepB : Preparation of 5-Chloro-3-(2-thiazolyl)-sulfonylindole- 
2-carboxvlic Acid 

Using the procedure of Example 27, Step A, but 
substituting 5-chloro-3-(2-thiazolyl)thiomdole-2-carboxylic acid for 5- 
chloro-3-phenylthioindole-2-carboxyUc acid, there was obtained the titie 
compound, mp 260-261 "C. 

Step C : Product of Reaction of 5-Chloro-3-(2-thiazoIyl)sulfonyl- 

indole-2-carboxvlic Acid with Oxalvl Chloride 

Using the procedure of Example 27, Step B, but 
substituting 5-chloro-3-(2-thiazolyl)sulfonylindole-2-carboxyhc acid for 
5-chloro-3-phenylsulfonylindole-2-carboxylic acid, there was obtained a 
soHd product, mp>290''C, which was utilized directiy in the next step. 

Step D : N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl-sulfonyl)- 

iTidole-2-carhoxamide . 

To a solution of the 'acid chloride* product from Step C 
(0.181 g, 0.5 mmol) in teti^ydrofiiran (5 mL), cooled in an ice- 
acetone bath, was added 3-methoxybenzylamme (0.205 g, 1.5 mmol). 
The mixture was allowed to warm to room temperature and then was 
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left overnight with stirring. Ethyl acetate and water were added. The 
ethyl acetate layer, after separation, was washed with dilute 
hydrochloric acid, saturated sodium bicarbonate, and brine. After 
drying (magnesium sulfate) and evaporation, the solid residue was 
^ allowed to stand in a small volume of ethyl acetate. Filtration gave the 

tide product, mp 205-209''C. 

Analysis calculated for C20H16CIN3O4S2 

C, 52.00, H, 3.49, N, 9.10 
Found: C, 51.88, H, 3.42, N, 9.07 
10 (DMS0-d6) 5 9.43 (IH, t, J=6 Hz), 8.18 (IH, d, J=3 Hz). 8.02 (IH, d, 
J=3 Hz), 8.00 (IH, d, J=2 Hz), 7 J8 (IH, d, J=8.5 Hz), 7.40 (IH, dd, 
J=.8.5, 2 Hz), 7.28 (IH, t, J=8 Hz). 6.98-7.05 (2H, m), 6.85 (IH, dd. 
J=8, 2.5 Hz). 4.54 (2H, d, J=3.76 Hz). 

15 FXAMPLE 31 

^-rh]nm-3-(2-thia7-nlvnsulfon vlindole-2-carboxamide 

A solution of the 'acid chloride' product of Example 30, 

Step C. (0.50 g. 1.4 mmol) in tetrahydrofiiian (25 mL) was added 
20 slowly to a solution of tetrahydrofiiran saturated with ammonia at 

-lOX. The reaction mixtare was allowed to warm gradually to room 

temperature and then was stirred ovemight. After evaporation of the 

solvent, the residue was partitioned between ethyl acetate and water. 

The ethyl acetate extract was washed wifli saturated sodium bicarbonate 
25 and brine,, and dried with magnesium sulfate. After evaporation of 

solvent, the residue was slurried in ethyl acetate and filtered to give the 

title compound, mp 292-294'*C (dec). 

Analysis calculated for C12H8CIN3O3S2 
C, 42.17; H. 2.36; N, 12.29 
,n Found: C, 42.23; H, 2.35; N, 11.85 

NMR (DMS0-d6) 8 8.39 (IH, br s), 8.34 (IH, br s). 8.24 (IH, d, J=3 

Hz), 8.07 (IH, d, J=3 Hz), 8.00 (IH, dd. J=2. 0.6 Hz), 7.57 (IH, dd. 

J=9, 0.6 Hz), 7.40 (IH, dd. J=9, 2Hz). 
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EXAMPLE 32 

5-Chloro-3-phenvlsulfonvlmdole-2-tfaiocar boxamide 

Reaction of 5-chloro-3-phenylsulfonylmdole-2- 
carboxamide with 2,42;bii5(42methoxyphenyl)-^^^^ 
diphosphetane (Lawesson's reagent) according to the procedure of 
Example 18 gave the title compound. Chromatographic purification on 
silica gel was carried out using 30% ethyl acetate-methylene chloride, 
followed by 50% ethyl acetate-methylene chloride. Hie pure product 
hadmp207-210''C. 

Analysis calculated for C15H11CIN2O2S2 

C, 51.35; H. 3.16; N. 7.98 
Found: C, 50.84; H, 3.08; N, 8.04 

NMR (DMS0-d6) 6 12.90 (IH, s), 10.71 (IH, s), 10.70 (IH, s), 8.0-8.6 
15 (2H, m), 7.84 (IH, d, J=2Hz). 7^-7.66 (3H, m), 7.46 (IH, d, J=8.5Hz), 
7.30(lH,dd,J=8.5,2Hz). 

EXAMPLE 33 

20 Preparation of 3-phenvlsMlfonvl-5-ch lorQindole-2-carboxamide 

Step A : N-fphenvlthio^succinimide 

To a partial solution of N-chlorosuccinimide (3.34 g, 25 
irnnol) in dry methylene chloride (30 mL), cooled in an ice bath and 

25 under an inert atmosphere, was added tfaiophenol (2.05 mL, 20 mmol) 
via syringe. After stirring for 1 hour, additional N-chlorosuccinimide 
(0.40 g, 3 mmol) was added. After 2.5 hours total, triethylamine (3.9 
mL, 28 mmol) was added dropwise. Within 15 minutes the reaction 
mixture was diluted widi methylene chloride, tiie solvent washed with 

30 dilute aq. HCl and the solvent then dried (Na2S04), filtered through a 
pad of charcoal and evaporated. The residue was triturated with diethyl 
■ ether and the product collected by filtration to yield the title compound 
mp 115-116'»C [lit. mp 1 1 S-n fi«>C, J. Org. Chem.. 34. 5 1 (1969)]. This 
material was used as is. 



wo 94/19321 



PCTAJS94/01694 



-96- 

StepB : Rthvl 3-phenvlthio-5-chlft mindole-2-carboxvlate 
To a partial suspension of ethyl 5-chloroindole-2- 
carboxylate (698 mg, 3.1 mmol) and N-(phenylthio)succinimide (683 
mg, 3.3 mmol) in anhydrous methylene chloride (20 mL) at ambient 
temperaturenmder an inert gas atmosphere was added boron trifluoride 
etherate (0.12 mL, 1.0 mmol). The reaction was monitored by tic (thin 
layer chromatography) until complete. After 2 hours, the reaction was 
diluted with chloroform and neutralized with aq. NaHCOS- The 
organic layer was dried (Na2S04), filtered through a pad of charcoal, 
and the solvents evaporated. The residue was triturated with hexanes as 
the product crystalUzed out to yield the title product, mp 160-162**C [see 
Table U, mp 163-164°C]. This material was used as is. 



15 



20 



Step C : Rthvl 3-T)henvlsiilfonvl-5-c hloroindole-2-caiboxvlate 

Ethyl 3-phenylthio-5-chloroindole-2-carboxylate (642 mg, 
1.94 mmol) was dissolved in chloroform (35 mL) and a dried (Na2S04) 
solution of m-chloroperoxybenzoic acid (55% pure, 1.30 g, 4.1 mmol) 
in chloroform (20 mL) was added dropwise. The progress of the 
oxidation was monitored by tic until complete. After 5 hours, the 
reaction was diluted with chloroform and some methanol and the 
solution washed with aq. NaHC03 and aq. Na2C03. The dried 
(Na2S04) organic layer was filtered through a pad of charcoal and the 
solvents removed under reduced pressure. The residue was triturated 
with diethyl ether to yield the product. Crystallization from methylene 
chloride and diefliyl ether gave analytically pure material, mp 201- 
202'*C. 

iH NMR (CDCI3) 5 9.63 (br s, IH), 8.58 (t, IH, J=0.7 Hz), 8.07 (d, 2H, 

J=7 Hz), 7.46-7.56 (m, 3H), 7.40 (m, 2H), 4.39 (ABq, 2H, J=7 Hz), 

1.35(t,3H,J=7Hz). 
^° Analysis calculated for C17H14CINO4S 
C, 56.12; H, 3.88; N, 3.85 
Found: C. 55.91; H. 3.95; N, 3.91 



25 
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Step D : 3-Phenylsulfonyl-5-chloromdole-2-caiboxamide 

(rnmpound IK) 

A suspension of ethyl 3-phenylsulfonyl-5-cliloroindole-2- 
^ carboxylSte (596 mg, 1:64 mmol) in aqueous cone.' ammonium 

hydroxide (10 mL) containing ammonium chloride (28 mg) was heated 
at lOCC for 3 hours in a sealed screw-top tube. The sealed tube was 
cooled in an ice bath as product crystallized out. The product was 
collected by filtration, rinsed with ice water, and dried to give the 
^° product, mp 253-254°C. 

EXAMPLE 34 

Preparation of N-[(imidazol-2-yl)methyl]-3-phenyl-sulfonyl-5- 

chloroindo^p-2-carhoxamide : 

A suspension of 2-aminomethylimidazole dihydrochloride 
(256 mg, 1.5 mmol) [prepared as described in J, Org. Chgm.» 41. 1603 
(1978)] in dry tetrahydrofiiran (6 mL) containing triethylamine (.42 
mL, 3.0 mmol) was stirred at room temperature under an inert 

^° atmosphere for one hour. The dimeric acid chloride (179 mg, 0.25 
mmol) [see Example 27, Step B] was added, followed by additional 
triethylamine (0.07 mL, 0.5 mmol) and the mixture was stirred for 12- 
20 hours. The mixture was diluted with water and the product 
extracted into ethyl acetate. This organic layer was dried (Na2S04), 
filtered, and the solvents evaporated. The residue was triturated with 
ethyl acetate to give the product. Recrystallization from hot ethyl 
acetate gave analytically pure product, mp 276-278**C. 
iH NMR (DMS0-d6) 8 9.50 (br t, IH, J=5.4 Hz), 8.07 (s, IH), 8.05 
(s, IH), 8.00 (d, IH, J=1.2 Hz), 7.52-7.67 (m, 4H), 7.37 (dd, IH, J=1.5, 

^° 9 Hz), 7.03 (br s, 2H). 4.61 (d, 2H, J=5.4 Hz). 
Analysis calculated for C19H15CIN4O3S 

C. 55.00; H, 3.64; N, 13.50 
Found: C, 54.67; H, 336; N. 13.37 
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EXAMPLE 35 

Preparation of N-[(l-methyliinidazol-2-yl)methyl]-3-phenylsulfonyl-5- 
^ ^hlftrmndQle-?.-carhoxamide (19) 

Step A : ^- Aminomethvl-l -metfav limidazole 

To a suspension of lithium aluminum hydride (114 mg, 3.0 
mmol) in dry tetrahydrofuran (15 mL) at room temperature in an inert 
atmosphere was added solid l-methylimidazole-2-carboxamide (185 mg, 
^° 1.5 mmol) [prepared according to J. Or g. Chem .. 52, 4379 (1987)] in 
portions. After stirring the reaction mixture for 0.5 hour, the 
temperatare was raised to 50°C for 3.5 hours. After cooling this 
reaction, satd. aq. Na2S04 (2 mL) was added to quench reaction and 
then powdered anhyd. Na2S04. Filtration of this mixture to remove 
salts gave a dry solution of 2-aminomethyl-l-methyl-imidazole in 
tetrahydrofuran (-25 mL) which was used as is. 

StepB : N-[(l -methylimidazol-2-yl)mefliyl]-3-phenyl-sulfonyl-5- 

chloroindole-2-carboxamide . 

A solution of the dimeric indole acid chloride (see Example 
27, Step B) (358 mg, 0.5 mmol) in dry tetrahydrofuran (7 mL) was 
added dropwise to the above solution of 2-aminomethyl-l-methyl- 
imidazole in tetrahydrofuran, which was cooled in an ice bath. After 15 
min. triethylamine (0.2 mL, 1.4 mmol) was added and the reaction 
mixture slowly wanned to room temperature over 12-20 hours. The 
reaction was diluted with water and the product extracted into 10% 
methanol/ethyl acetate. The extract was dried (Na2S04), filtered 
through charcoal, and the solvents evaporated. The residue was 
triturated with etiiyl acetate and the product collected by filtiation. 
^ ° Recrystallization ftom hot methanol/ethyl acetate gave analytically pure 
material, mp273-275°C. 

iH NMR (DMS0-d6) 5 9.48 (br t, IH, J=5 Hz), 8.05 (d, 2H, J=7 Hz), 
7.98 (d. IH, J=2 hz), 7.52-7.67 (m, 4H), 7.35 (dd, IH, J=2, 9 Hz), 7.18 



wo 94/19321 



PCTAJS94/01694 



-99- 

(d, IH. J«l Hz). 6.88 (d. IH, J=l Hz), 4.66 (d, 2H. J=5 Hz). 3.71 

(s, 3H). 

Analysis calculated for C20H17CIN4O3S 

C, 56.00; H, 4.00; N, 13.06 
5 Found: C, 55.77; H. 3.97; N, 13.41 

The hydrochloride salt was obtained by addition of one 
equivalent pf ethanolic HCl to the free base, mp 284-285'*C wifli 
decmposition. 

Analysis calculated for C20Hi7ClN4O3S«HCl 
10 C, 51.62; H, 3.90; N, 12.04 

Found: C, 51.21; H, 3.92; N. 11.55 

EXAMPLE 36 

Alternate Preparation of N-[(l-methylimidazol-2-yl)-methyl] 3- 

phenvlsulfonvl-5-chloroindole .-2-carboxamide 

To a partial suspension of N-[(iimdazol-2-yl)-methyl] 3- 
phenylsulfonyl-5-chloroindole-2-carboxainide (Example 35) (42 mg, 
0.1 mmol) in 1:1 methanol/tetrahydrofiiran (4 mL) was added 
iodomethane (.05 mL, 0.8 mmol). The reaction was stirred for three 
days at room temperature. The solvents were removed under reduced 
pressure, aq. NaHCOs added and the product extracted into ethyl 
acetate/methanol. The organic layer was dried (Na2S04), filtered, and 
the solvents evaporated. The residue was purified by chromatography 
and the product eluted with 3% methanol/chlorofonn. Appropriate 
fractions were combined, the solvents evaporated, and the residue 
triturated with methylene chloride to give pure product. 

PXAMPLE 37 

Preparation of N-[2-(imidazol-4-yl)ethyl]-3-phenyl-sulfonyl-5-chloro- 

inHnle-2-carb nicamide (24> . 

Carbonyldiiinidazole (180 mg, 1.11 mmol) was added to a 
solution of 5-diloro-3-phenylsulfonylindole-2-carboxylic acid (Example 
27, Step A) (336 mg, 0.5 mmol) cooled in an ice bath under an inert 
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atmosphere. After 0.5 hours, histamine (125 mg, 1.12 imnol) was 
added to the yellow solution. After 5 hours the reaction was diluted 
with water and the product extracted into efliyl acetate. This organic 
layer was washed with dilute aq. NaHCOs, dried (Na2S04), filtered 

^ " through charcoal ed the solvents evaporated^ Trituratioffof Ais 

residue with methylene chloride gave the cmde product. Crystallization 
from hot ethyl acetate gave analytically pure product, mp 220-221 .5°C. 
iH NMR (DMS0.d6) 5 9.11 (br t, IH, J=5.4 Hz), 8.00 (s, IH). 7.98 
(s, IH). 7.95 (d. IH, J=2.1 Hz), 7.52-7.67 (m, 5H), 7.35 (dd, IH, J=2.1, 

" 8.7 Hz), 6.94 (s, IH), 3.60 (q, 2H, J=7.2 Hz), 2.83 (t, 2H, J=7.2 Hz). 
Analysis calculated for C20H17CIN4O3S 

C, 56.00; H, 4.00; N, 13.05 
Found: C, 55.74; H, 4.04; N, 13.35 

15 EXAMPLE 38 

Preparation of N-(3-methoxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide 

A solution of dimeric acid chloride (Example 27, Step B) 

20 (1.77 g, 2.5 mmol) in dry tetrahydrofuran (25 mL) was added dropwise 
to a solution of 3-methoxybenzylamine (1.3 mL, 10 mmol) in dry 
tetrahydrofuran (20 mL) cooled with an ice acetone bath. The reaction 
was stirred for 12-20 hours and then diluted with 10% methanol/ethyl 
acetate. This organic layer was washed with dilute HCl, dried 

25 (Na2S04), filtered, and the solvents evaporated. The residue was 
triturated with diethyl ether to give flocculent white product. 
Reciystallization from hot methanol/ethyl acetate gave analytically pure 
product, mp 203-204''C. 

IH NMR (DMS0-d6) 5 9.47 (br t, IH, J=6 Hz), 8.03 (s, IH), 8.01 
30 (s. IH), 7.94 (d, IH. J=2.1 Hz), 7.63 (t, IH, J=6.9 Hz), 7.52-7.58 (m, 
3H), 7.35 (dd, IH, J=2.1. 8.7 Hz), 7.29 (t, IH, J=7.8 Hz), 7.06 (s, IH), 
7.05 (d. IH, J=6.6 Hz), 6.86 (dd, IH, J=2.7, 7.5 Hz). 4.57 (q, 2H. J=6 
Hz), 3.76 (s,3H). 
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Analysis calculated for C23H19CIN2O4S 

C, 60.72; H. 4.21; N, 6.16 
Found: C, 60.60; H, 4.17; N, 6.12 

5 . EXAMPLE 39. 

Preparation of N-(3-hydroxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide 

To a saturated solution of N-(3-methoxybenzyl) 3- 

10 phenylsulfonyl-5-chloroindole-2-carboxamide (1.37 g, 3.0 mmol) in 
dry methylene chloride (140 mL) under an inert atmosphere was added 
boron tribromide in hexane (1 M, 10 mL, 10 mmol). After stirring for 
12-20 hours, the reaction was neutralized by addition of aq. NaHC03. 
After two hours, the solution was made weakly acidic by addition of 

15 dilute HCl. The precq)itated product was collected by filtration and 
then the aqueous filtrate extracted with ethyl acetate. The organic layer 
was dried (Na2S04), filtered, and the solvent evaporated. The residue 
was triturated with diethyl ether to give additional product. The soHds 
were combined and crystallized from hot methanol/ethyl acetate to give 

20 analytically pure product, mp 273.5-274.5*'C. 

iH NMR (DMS0^6) 5 9.43 (t, IH, J=6 Hz), 8.01 (s, IH), 7.98 (s, IH), 
7.97 (d. IH, J=2.1 Hz), 7.63 (t, IH, J=6 Hz), 7.52-7.58 (m, 3H), 7.35 
(dd, IH, J=2, 1, 9 Hz), 7.17 (t, IH, J=7.8 Hz), 6.89 (s, IH), 6.86 (s. IH), 
6.84 (s, IH), 6.70 (dd, IH, J=2.1, 8.4 Hz), 4.50 (d, 2H, J=6 Hz). 

25 Analysis calculated for C22H17CIN2O4S 
C, 59.93; H, 3.89; N, 6.36 
Found: C, 59.91; H, 3.86; N, 6.51 

EXAMPLE 40 

30 

Preparation of N-(3-nitrobenzyl)-3-phenylsulfonyl-5-chloroindole-2- 

carboxaroide '. 

Using the procedure described in Example 34, except for 
substituting 3-nitrobenzylamine hydrochloride for 2-aminomethyl- 
imidazole dihydrochloride and adjusting the amount of triethylamine 
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accordingly, the title compound was obtained, mp 253-254°C. 
Analysis calculated for C22H16CIN3O5S 

C, 56.23; H, 3.43; N, 8.94 
Found: C, 55.98; H. 3.37; N, 8.85 

5v. 

EXAMPLE 41 

Preparation of N-(3-aminobenzyl)-3-phenylsulfonyl-5-chloroindoIe-2- 

carboxamide (30) — 

10 A solution of N-(3-nitrobenzyl) 3-phenyl-sulfonyl-5- 

chloioindole-2-cart)oxamide (353 mg, 0.75 mmol) in tetrahydrofuran 

(25 mL) and methanol (10 mL) containing platinum oxide (70 mg) was 

hydrogenated with an atmospheric pressure of hydrogen for 3 hours. 

The degassed solution was filtered to remove catalyst and the solvents 
15 evaporated. The residue was triturated with diethyl ether to give the 

product. Crystallization from acetonitrile gave analytically pure 

product, mp 247-249''C. 

iH NMR (DMS0-d6) 8 9.38 (t, IH, J=6 Hz), 7.98 (s, IH), 7.96 (d, IH, 
J=2.1 Hz). 7.53-7.60 (m, 4H), 7.35 (dd, IH, J=2.1, 9 Hz), 7.02 (t, IH. 
20 J=7.5 Hz), 6.61 (s, IH), 6.60 (d. IH, J=6 Hz), 6.50 (dd, IH, J=2.1, 8.1 
Hz),4.43(d,2H,J=6Hz). 

Analysis calculated for C22Hl8ClN3O3S-0.25H2O 

C, 59.45; H, 4.20; N, 9.46 
Found: C, 59.43; H. 4.08; N, 9M 

EXAMPLE 42 

Preparation of N-(2-methoxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carbox amide ^ 

Using the procedure described in Example 38, except 
^ ° substituting 2-methoxybenzylamine for 3-methoxybenzylamine, the title 
compound was obtained, mp 235-237*'C. 

iH NMR (DMS0-d6) 5 9.39 (t, IH, J=6 Hz), 7.99 (d. IH. J=2.1 Hz), 
7.95 (s. IH), 7.93 (s, IH), 7.63 (t, IH, J=7.2 Hz), 7.50-7.57 (m. 3H), 
7.29-7.44 (m, 3H), 7.06 (d, IH, J=7.5 Hz), 6.97 (dt. IH, J=0.9. 7.2 Hz), 
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4.55 (d, 2H. J=5.7 Hz), 3.85 (s, 3H). 

Analysis calculated for C23Hi9aN2O4S-0.2H2O 

C, 60.24; H, 4.26; N, 6.11 
Found: C. 60.19; H, 4.40; N, 6.1 1 

5 

EXAMPLE 43 

Preparation of N-(2-hydroxyben2yl)-3-phenylsulfonyl-5-chloroindole- 
;Z-carboxamide 

1 0 Using the procedure described in Example 39, except 

substituting the 2-methoxy isomer (Example 42) for the 3-methoxy 
isomer described, the title compound was obtained, mp 243-244.5°C. 
iH NMR (DMSO-d6) 5 7.99 (d, IH, J=3 Hz), 7.98 (s, IH), 7.97 (s, IH), 
7.63 (t, IH, J=6 Hz), 7^1-7.57 (m, 3H), 7.33-7.38 (m, 2H), 7.14 

15 (dt, IH, J=1.2, 7.8 Hz), 6.89 (d, IH, J=7.2 Hz), 6.81 (t, IH, J=7.2 Hz), 
4.52 (s, 2H). 

Analysis calculated for C22Hi7ClN2O4S-0.2H2O 

C, 59.44; H, 3.95; N, 6.30 
Found: C, 59.38; H, 3.70; N. 6.39 

^° EXAMPLE 44 

Preparation of N-(4-methoxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide _ — 

Using the procedure described in Example 38, except 
substituting 4-methoxybenzylamine for 3-methoxybenzylamine, the title 
compound was obtained, mp 205-206'*C. 

iH NMR (DMS0-d6) S 9.42 (br t, IH, J=6 Hz), 8.01 (s, IH), 7.98 
(s, IH), 7.95 (d, IH, J=1.8 Hz), 7.64 (t, IH, J=7.2 Hz), 7.52-7.58 
30 (m, 3H), 7.33-7.40 (m, 3H), 6.95 (d, 2H. J=9 Hz), 4.51 (d, 2H. J=6 Hz), 
3.76 (s, 3H). 

Analysis calculated for C23H19CIN2O4S 

C, 60.72; H, 4.21; N, 6.16 
Found: C, 60.59; H, 4.14; N, 6.1 1 
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RXAMPLE 45 

Preparation of N-(4-hydroxybeiizyl)-3-phenylsulfonyl-5-chloromdole- 

7.-carboxamide 

' Using the procedure described in Example. 39,, except.. 

substituting the 4-methoxy isomer (Example 44) for the methoxy 
isomer described, the title compound was obtained, mp 249-250*C. 
iH NMR (DMS0-d6) 5 9.35 (t, IH, J=6 Hz), 7.95-7.99 (m, 3H), 7.62 
(t, IH, J=6.9 Hz), 7.52-7.57 (m. 3H), 7.35 (dd, IH. J=1.8, 8.7 Hz), 7.25 
" (d, 2H, J=8.7 Hz), 6.76 (d, 2H, J=8.1 Hz). 4.46 (d, 2H, 3=6 Hz). 
Analysis calculated for C22H17CIN2O4S 

C. 59.93: H. 3.89; N. 6.36 
Found: C. 59.37; H, 3.85; N. 625 

15 FX AMPLE 46 

Preparation of N-(3-acetylaminobenzyl)-3-phenyl-sulfonyl-5-chloro- 

indole-2-carhoxamide ^ — 

A solution of N-(3-aminobenzyl) 3-phenyl-sulfonyl-5- 

20 chloroindole-2-carboxamide (Example 41) (176 mg. 0.4 mmol) in dry 
tetrahydrofuran (7 mL) containing acetic anhydride (0.05 mL. 0.5 
mmol) was stirred at room temperature for 16 hours. The reaction was 
diluted with water and extracted with ethyl acetate. The organic layer 
was dried (Na2S04), filtered through charcoal, and the solvents 

25 evaporated. The residue was triturated with methylene chloride and the 
solid collected by filtration to give the product, mp 249-250°C. 
iH NMR (DMS0-d6) 5 9.98 (br s. IH), 9.39 (v br s, IH), 7.96-8.00 (m, 
3H), 7.51-7.62 (m, 6H), 7.30 (t. 2H. J-8 Hz), 7.14 (d, IH. J=8 Hz), 4.53 

(br s, 2H). 2.04 (s, 3H). 
30 Analysis calculated for C24H20CIN3O4S 
C, 59.81; H, 4.18; N, 8.72 
Found: C, 59.41; H, 4.09; N, 8.62 
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47 

Preparation of N-(3-methylsulfonylaminobenzyl)-3-phenyl-sulfonyl-5- 

chloroindole-2-carboxamide (34) 

To a solution of N-(3-aSninobeiizyl) 3-pheflytsillfonyl-5-'- 
chloromdole-2-carboxamide (174 mg, 0.4 mmol) in dry tetrahydro- 
furan (7 mL) at room temperature under an inert atmosphere was added 
methanesulfonyl chloride (.035 mL, .45 mmol) and triethylamine (0.7 
mL, .50 mmol). Over a period of 20 hours, the reaction progress was 
monitored by tic. Additional equivalents of methanesulfonyl chloride 
and triethylamine were added twice over tiiis period to obtain complete 
reaction with the carboxamide. The reaction was diluted with water, 
acidified with dilute HCl, and the product extracted into chloroform. 
This organic layer was dried (Na2S04), filtered, and the solvent 
evaporated. The residue was purified by chromatography on silica gel. 
Elution with 1% methanol/chloroform gave the bis-sulfonylated product 
as evidenced by two methyl group resonances in the NMR at 6 3.47 and 
2.98. 

This material was dissolved in dimethoxyether (3 mL) and 
water (2 mL) and lithium hydroxide monohydrate (66 mg, 1.57 mmol) 
was added. The solution was heated at 60''C for two hours. The cooled 
reaction was acidified with dilute HCl. Upon stirring for 2-3 hours, flie 
product crystallized out and was collected by filtration and dried. 
RecrystalUzation from hot methanol/ethyl acetate gave analytically pure 
product, mp 252-253*0. 

iH NMR (DMSO-d6) 8 9.48 (br t, IH, J=5.4 Hz), 8.01 (s, IH), 7.98 (s, 
IH), 7.95 (d, IH, J=1.8 Hz), 7.63 (t, IH, J=7.2 Hz), 7.52-7.58 (m, 3H), 
7.33-7.38 (m, 2H), 7.27 (br s. IH), 7.23 (br d, IH, J=7.8 Hz). 7.15 (d, 
IH, J=7.8 Hz). 4.55 (d, 2H, J=5.4 Hz). 3.00 (S. 3H). 
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Analysis calculated for C23H20CIN3O5S2 

C, 53.33; H,3.89; N. 8.11 
Found: C, 53.26; H, 3.86; N, 8.12 

5 EXAMPLE 48 

Preparation of N-benzyl-3-phenylsulfonyl-5-chloromdole-2- 

carboxamide 

A solution of the dimeric add chloride (Example 27, Step 
B) (170 mg, 0.25 romol) in diy tetrahydrofiiran (2 mL) was added 
dropwise to a solution of benzylamine (.28 mL, 2.5 mmol) in dry 
tetrahydrofiiran (3 mL) cooled in an ice/acetone bath. The reaction 
mixture was left to stir for 12-20 hours as the temperature rose to 
ambient. Hie solvents were removed under vacuum and the residue 
partitioned between ethyl acetate and water. The ethyl acetate layer was 
washed with brine, dried (Na2S04), and the solvent evaporated. The 
residue was crystallized from ethyl acetate/medianol to give analytically 
pure product, mp 249-25 rC. 

iH NMR (DMSO-d6) 5 9.47 (t, IH, J=6 Hz), 8.02 (s, IH), 8.00 (s, IH), 

7.95 (d, IH. J=2.1 Hz), 7.33-7.57 (m, 10 H), 4.59 (d, 2H, J=6 Hz). 
Analysis calculated for C22H17CIN2O3S 

C. 62.19; H, 4.03; N, 6.59 
Found: C. 62.14; H, 4.13; N, 6.62 

EXAMPLE 49 

Preparation of N-(3-pyridylmethyl)-3-phenylsulfonyl-5-chloroindole- 

;2-carhoxamide (28) 

Using the procedure in Example 48, except substituting 3- 
30 aminomethylpyridine for benzylanune, the title compound was obtained, 
mp 263-264*'C. 

Analysis calculated for C21H16CIN3O3S 

C, 59.22; H, 3.79; N, 9.87 
Found: C, 59.01; H, 3.79; N. 9.87 
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FXAMPLE 50 

Preparation of N-(2-pyridylmethyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide 

^ Using the ^rocedCtfe described in Example 48, except ' 

substituting 2-aminomethylpyiidine for benzylamine, the title compound 

was obtained, mp 250-25 1°C. 

Analysis calculated for C21H16CIN3O3S 

C, 59.22; H, 3.79; N, 9.87 
10 Found: C. 59.04; H, 3.73; N, 10.06 

EXAMPLE 51 

Preparation of N-[2-(pyridin-4-yl)ethyl]-3-phenyl-sulfonyl-5- 

15 chloroindole-2-carboxamide _ 

Using die procedure described in Example 48, except 

substituting 4-(2-aminoethyl)pyridine for benzylamine, the title 

compound was obtained, mp 258-260°C. 

Analysis calculated for C22H1 8CIN3O3S 
,n C, 60.07; H, 4.12; N, 9.55 

Found: C, 59.68; H, 3.84; N, 9.30 

EXAMPLE 52 

Preparation of N-(2-hydroxyethyl)-3-phenylsulfonyl-5-chloroindole-2- 

carboxamide 

Using flie procediue described in Example 48, except 
substituting 2-hydroxyethylamine for benzylamine, the title compound 

was obtained, mp 198-200°C. 
Analysis calculated for C17H15CIN2O4S 
30 C, 53.90; H, 3.99; N, 7.39 

Found: C, 54.09; H, 3.94; N, 7.25 
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MAMPLP g3 

Pjftpararinn of N-ethvl-3-phenvlsulfonvl-5-ch loroindole-2-cariX)xamide 
Using the procedure described in Example 48, except 
^ substitbting ethylaminte for benzylamine, the title compound' was- ■ 

obtained, mp 259-260''C. 

Analysis calculated for C17H15CIN2O3S 

C, 56.28; H, 4.17; N, 7.72 
Found; C, 56.07; H, 4.11; N, 7.73 

10 

EXAMPLE 54 

Preparation of N-[(2-chloropyridin-4-yl)methyl]-3-phenylsulfonyl-5- 

chloroindo1e-2-carboxamide 

15 Using the procedure described in Example 35, Step B, 

except substituting 2-chloro-4-aminomethyl-pyridine for 2- 
aminomethyl-l-methylimidazole, the title compound was obtained, mp 
263-265''C. 

Analysis calculated for C21H15CI2N3O3S 
,n C, 54.79; H, 3.28; N, 9.13 

Found: C. 54.38; H, 3.18; N, 9.03 

EXAMPLE 55 

Preparation of N-cyclopropyl-5-chloro-3-phenylsulfonyl-indole-2- 

rarhoxami de (26) _ 

Using the procedure described in Example 48, except 
substituting cyclopropylamine for benzylamine, the title compound was 

obtained, mp 242-243''C. 
Analysis calculated for C18H15CIN2O3S 
30 C. 57.68; H, 4.03; N, 7.47 

Found: C, 57.40; H, 3.94; N, 7.43 
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EXAMPLE 56 

Preparation of N-(cyclopropylmethyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide 

^ Hsiiig< the-proeedure described in Example .48, except . . 

substituting cyclopropylmethylamine for benzylamine, the title 

compound was obtained, mp 232-234°C. 

Analysis calculated for Ci 9H1 7CIN2O3S 
C, 57.88; H, 4.50; N, 7.11 
10 Found: C, 57.92; H, 4.34; N, 7.09 

EXAMPLE 57 

Preparation of 3-(4-chlorophenylsulfonyl)-5-chIoro-indole-2- 

15 carboxamide 

Using the procedure described in Example 30 and 31, 

except substituting bis(4-chlorophenyl)disulfide for di(2-thiazolyl)- 

disulfide, the title compound was obtained, mp 275-277°C. 

Analysis calculated for C15H10CI2N2O3S 
20 C, 48.32; H, 2.81; N, 7.51 

Found: C, 48.23; H. 2.84; N, 7.91 

EXAMPLE 58 

Preparation of 3-(3-chlorophenylsulfonyl)-5-chloro-indole-2- 

carboxamide . 

Using the procedure described in Example 30 and 31, 
except substituting bis(3-chlorophenyl)disulfide for di(2-thiazolyl)- 
disulfide, the titie compound was obtained, mp 272-273''C. 
Analysis calculated for C15H10CI2N2O3S 
30 C, 48.79; H, 2.73; N, 7.59 

Found: C, 48.39; H, 2.70; N, 7.44 
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Preparation of 3-(3,5-dichlorophenylsulfonyl)-5-chloro-mdole-2- 
rarhoxamide 

^ Using the procedure described jn.Example 3Q and 31, 

except substituting bis(3,5-dichlorophenyl)-disulfide for di(2-thiazolyl)- 
disulfide, the titie compound was obtained, mp 258-260''C. 
Analysis calculated for Ci 5H9CI3N2O3S 
C, 44.63; H, 2.25; N, 6.94 

10 Found: C, 44.49; H. 2.24; N. 7.04 

EXAMPLE 60 

- Preparation of 3-(2-chlorophenylsulfonyl)-5-chloro-indole-2- 

15 carhoxamide 

Using the procedure described in Example 33, except 
substituting 2-chlorothiophenol for thiophenol, the title compound was 
obtained, mp 267°C. 

Analysis calculated for C15H10CI2N2O3S 
20 C, 48.79; H, 2.73; N, 7.59 

Found: C, 48.69; H, 2.73; N. 7.62 

EXAMPLE 61 

pmpararion of 3-(pvridin-2-vlsiilfonvlV5 -ch1oroindolp--2-carhoxamide 

Using the procedure described in Example 30 and 31 , 
except substituting bis(pyridin-2-yl)disulfide for di(2-thiazolyl)- 
disulfide, the tide compound was obtained, mp 244-246*'C. 
Analysis calculated for C14H10CIN3O3S 
C, 50.08; H, 3.00; N, 12.51 
30 Found: C, 50.31; H, 3.00; N, 12.55 
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EXAMPLE 62 

Preparation of :^-(pvridm-:^-vlsulfonvn -5i-chIoromdo1e-2-carboxamide 

Using the procedure described in Example 30 and 31 » 
except substituting bis(pyridin-3-yl)disulfide for di(2-thiazol>d.)- 
disuliide» the title compound was obtained, mp SOO^C dec. 
FAB mass spectrum: m/e = 336 (M+1) 

EXAMPLE 63 

Preparation of 3-(pvridin-4-vlsulfonvn-5-chlor oindole-2-carboxamide 

Using the procedure described in Example 30 and 31, 
except substituting bis(pyridin-4-yl)disulfide for di(2-thiazolyl)- 
disulfide, the title compound was obtained, mp>260°C dec. 
FAB mass spectrum: m/e = 336 (M+1) 

EXAMPLE 64 

Preparation of 3-[(l-methylimidazol-2-yl)sulfonyl]-5-chloroindole-2- 
carboxamide 

Using the procedure described in Example 30 and 31, 
except substituting bis(l-methylimida2ol-2-yl)-disulfide for di(2- 
thiazolyl)disulfide, the title compound was obtained, mp 255-256°C dec. 
Analysis calculated for Ci3HnCIN403S 

C. 46.09; H. 3.27; N, 16.54 
Found: C, 46.02; H, 3.28; N, 16.27 

EXAMPLE 

Preparation of N-(3-methoxybenzyl-3-(3-chlorophenylsulfonyl)-5- 

chloroindole-2-carboxamide ^ 

Using the procedure described in Example 38, except 
substituting the dimeric acid chloride derived from 3-(3- 
chlorophenylsulfonyl)-5-chloroindole-2-carboxylic acid for that derived 
from 3-(phenyl-sulfonyl)-5-chloroindole-2-carboxylic acid, the title 
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compound was obtained, mp 225-226.5°C. 
Analysis calculated for C23H1 8CI2N2O4S 

C, 56.45; H,3.71;N, 5.73 
Found: C, 56.52; H. 3.70; N. 5.83 

5 

FXAMPLE 66 

Preparation of N-(3-hydroxybenzyl)-3-(3-chlorophenylsulfonyl)-5- 

chloroindoTft-2-carboxamide . 

10 Using the procedure described in Example 39, N-(3- 

methoxybenzyl)-3-(3-chlorophenylsulfonyl)-5-chloroindole-2- 
carboxamide was demethylated to obtain the title compound, mp 230- 
231*0. 

Analysis calculated for C22H16CI2N2O4S 
15 C, 55.58; H, 3.39; N, 5.89 

Found: C, 55.59; H, 3.36; N. 5.66 

EXAMPLE 67 

Preparation of N-[(l-methylimidazol-2-yl)methyl]-3-(3-chloro- 

^° phenvlsulfonvlV5-chlormndole-2-c arboxamide (23) 

Using the procedure described in Example 35, except for 
substituting the dimeric acid chloride derived from 3-(3-chlorophenyl- 
sulfonyl)-5-chloroindole-2-carboxylic acid for that derived from 3- 
(phenylsulfonyl)-5-chloroindole-2-carboxyhc acid, the title compound 

was obtained, mp 232-234'*C. 

Analysis calculated for C2()Hi6Cl2N403S 

C, 51.84; H, 3.48; N, 12.09 
Found: C, 51.46; H, 3.38; N, 11.78 
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EXAMPLE 68 

Preparation of 2-carboxamido-5-chloroindole-3-cyclo-propyl- 

sulfonamide '. 

Step A : 2-Caiboeflioxy-5-chloro- 1 -phenylsulfonylindole-S- 

siilfonic acid 

Concentrated sulfuric acid (2.50 ml, 90 mmol) was added, 
dropwise over 5 min at 0°C to a stirred solution of 2-carboethoxy-5- 
chloro-l-phenylsulfonylindole (7.28 g, 20.0 nraiol) in acetic anhydride 
(10 ml) and dry dichloromethane (50 ml). The resulting tan solution 
was wanned to RT (room temperature) and after 3 hours was poured 
onto ice and the mixture was extracted with efliyl acetate. The ethyl 
acetate layer was washed with brine, dried (Na2S04) and evaporated in 
vacuo to a sjrrap. Residual acetic anhydride was removed by 
azeotroping with toluene (3 x 50 ml), and the residue was crystallized 
from dichloromethane. The dichloromethane was evaporated in vacuo 
to give the title compound as a tan powder: 

iH NMR (d6 DMSO) 5 1.33 (t, J=7.1 Hz, 3H), 4.33 (q, J=7.1 Hz, 2H), 
7.44 (dd, J=8.9 and 2.2 Hz, IH), 7.63 (t, J=7.6 Hz, 2H), 7.73 (t, J=7.4 
Hz, IH), 7.77 (d, J=2.2 Hz, IH), 7.96 (d, J=8.9 Hz, IH), 8.00 (d, J=7.6 
Hz,2H). 

StepB : 2-Caiboethoxy-5-chloro-l-phenylsulfonyl-indole-3- 

cyclopropvlsulfonamide _ 

Oxalyl chloride (0.90 ml, 10.3 mmol) was added to a 
stirred solution of 2-caTboethoxy-5-chloro-l-phenylsulfonylindole-3- 
sulfonic acid (1.505 g, 3.39 mmol) in dry dichloromethane (15 ml) at 
0°C. DMF (2 drops) was added and the solution was wanned to room 
temperature. More DMF (1 drop) was added and the reaction was 
heated to reflux. After 2 hours,- the solution was cooled and. evaporated 
in vacuo to give the sulfonylchloride as a tan soUd. This was dissolved 
in dichloromethane (15 ml) and cyclopropylamine (0.94 ml, 13.56 
mmol) and pyridine (0.5 ml) were added. The solution was heated to 
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reflux and after 15 min was cooled, diluted with ethyl acetate and was 
washed with 1 M HCl solution, sodium hydrogen carbonate solution and 
brine, dried (Na2S04) and evaporated in vacuo to a gum. Methanol (5 
ml) was added to give a colorless solid, and the mixture was stirred and 

^ h©ated«to reflux £or,5, min. The solids were filtered cold, washing, with 
cold methanol (3x5 ml), and were dried in vacuo to give the title 
compound as colorless crystals: mp 189-191°C; 
iH NMR (CDCI3) 5 0.61 (m, 4H), 1.48 (t, J=7.1 Hz, 3H), 2.26 (m, IH), 
4.58 (q, J=7.1 Hz, 2H), 5.06 (br s, IH), 7.42 (dd, J=9.0 and 2.0 Hz, IH). 

^° 7.54 (t, J=7.6 Hz, 2H), 7.66 (t, J=7.5 Hz. IH), 7.97 (d, J=9.0 Hz, IH), 
7.98 (d, J=2.0 Hz, IH), 8.09 (d, J=7.6 Hz, 2H). 

Step C : 2-Carhoxamidn-5-chloro indole-3-cvclopropvl-sulfonamide 

A mixture of 2-caTboethoxy-5-chloro-l-phenyl-sulfonyl- 
indole-S-cyclopropylsulfonamide (0.42 g, 0.870 mmol) and 2:1:1 10% 
potassium hydroxide solution/methanol/THF (20 ml) was heated to 
reflux to give a clear tan solution. After 0.5 hour reflux the solution 
was cooled and was concentrated in vacuo to 1/2 volume. The solution 
was acidified with 1 M HCl, and the resulting mixture was extracted 

^° with ethyl acetate, washed with brine, dried (Na2S04) and evaporated 
in vacuo to a gum. The crude product was dissolved in 2% sodium 
hydroxide solution which was acidified with 1 M HCl. The solid 
material was collected by filtration, washed with 1 M HCl solution, and 
dried in vacuo to give 3-cyclopropylsulfonamido-5-chloroindole-2- 
carboxylic acid. Oxalyl chloride (0.58 ml, 6.65 mmol) and DMF 
(1 drop) were added to a stiired suspension of the acid in dry 
dichloromethane (10 ml). After 1 hour at room temperature the 
mixture was heated to reflux for 1 hour, cooled and evaporated in 
vacuo to a tan solid. The solid was suspended in acetone (10 ml) and 

^° 9:1 ammonium hydroxide/acetone solution (20 ml) was added. After 15 
min the sohition was evaporated in vacuo to 2 ml in volume and the 
residue was acidified with 1 M HCl solution and the mixture was 
extracted with ethyl acetate. The ethyl acetate layer was washed with 
sodium hydrogen caibonate solution, dried (Na2S04) and evaporated in 
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vacuo. The resulting tan solid was purified by flash chromatography on 
silica (dry loaded, eluting with a chloroform/methanol gradient, 2-10% 
meflianol), to give the title compound as colorless crystals (from ethyl 
acetate/hexanes): mp 236-238''C; 

1H.NMR (d6 DMSO) 5 0.40 (m, 4H), 2.07 (m, IH). 7,35 (dd,J=8.7 and 
2.1 Hz. IH). 7.56 (d, J=8.7 Hz, IH), 8.01 (d, J=1.7 Hz, IH), 8.10 
(d, J=2.1 Hz, IH), 8.22 (br s, IH), 8.47 (br s, IH). 

RXAMPLE 69 

Preparation of 2-carhoxaniido-5-chloroin Hnle-3-phenv1-sulfonamide 

Step A : 2-Carboethoxy-5-chloro- 1 -phenylsulfonylindole-3- 

phenvlsulfonamide _ . 

In the manner outlined in Example 68, Step B, aniline (0.63 
ml, 6.91 mmol) was added to 2-carboethoxy-5-chloro-l-phenyl- 
sulfonylindole-3-sulfonylchloride to give, after flash column 
chromatography on silica (dry loaded, eluting with an ethyl 
acetate/hexanes gradient, 20-30% ethyl acetate) the title compound as 
colorless crystals; 

iH NMR (CDCI3) 6 1.47 (t, J=7.1 Hz, 3H). 4.58 (q, J=7.1 Hz, 2H), 6.74 
(br s, IH), 7.1 1 (m, 5H), 7.31 (dd, J=9.0 and 2.2 Hz, IH), 7.51 (t, J=8.1 
Hz, 2H), 7.57 (d, J=1.7 Hz, IH), 7.65 (t, J=7.5 Hz. IH), 7.87 (d, J=9,0 
Hz, IH), 7.99 (d, J=7.6 Hz, 2H). 

StepB : 5-ChlQro-3-phenvlsulfoD amidoindolfi-2-carboxvlicacid 

2-Carboethoxy-5-chloro-l-phenylsulfonylindole-3- 
phenylsulfonamide (0.39 g, 0.75 mmol) was dissolved in 2:1:1 10% 
sodium hydroxide solution/methanolAHF (20 ml) and after 2 hours the 
solution was acidified with 1 M HCl, and the resulting mixture was 
extracted with ethyl acetate, washed with biine, dried (Na2S04) and 
evaporated in vacuo to a glass. Dichloromethane (5 ml) was added to 
give a colorless solid, and the mixture was stirred and heated to reflux 
for 5 min. The solids were filtered cold, washing with cold dichloro- 
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methane, and were dried in vacuo to give Ihe title compound as 
colorless crystals; 

iH NMR (d6 DMSO) 5 7.28 (t, J=7.1 Hz, IH), 7.4 (d. J=7.2 Hz, 2H), 
7.51 (t, J=7.1 Hz, 2H), 7.72 (dd. J=8.8 and 2.1 Hz, IH), 7.86 (d, J=8.8 
Hz, IH), 8143 (d, J=2.1 Hz; IH). 10.25 (br s; IH). 

StepC : 2-Caifaoxamido-5-chloroindole-3-phen vl-sulfonamide 

Oxalyl chloride (0.087 ml, 1.00 mmol) and DMF (1 drop) 
were added to a stirred solution of 5-chloro-3-phenylsulfonamido- 
indole-2-carboxylic acid (123 mg, 0.35 mmol) in dry THF (3 ml) at 
0°C. After 1 hour at room temperature the solution was evaporated in 
vacuo to give a tan solid. The soHd was dissolved in acetone (1 ml) and 
9:1 ammonium hydroxide/acetone solution (2 ml) was added. After 0.5 
hours the solution was evaporated in vacuo to a gum which was 
dissolved in ethyl acetate, washed wifli 1 M HCl and brine, dried 
(Na2S04) and evaporated in vacuo. The resulting tan solid was purified 
by flash column chromatography on silica (dry loaded, eluting with an 
ethyl acetate/hexanes gradient, 20-70% ethyl acetate) to give the title 
compound as colorless crystals (from dichloromettiane); mp 225-227**C: 
iH NMR (d6 DMSO) 5 7.00 (m, 3H), 7.17 (t, J=7.3 Hz, 2H). 7.30 (dd, 
J=8.8 and 2.0 Hz, IH), 7.48 (d, J=8.8 Hz, IH), 7.93 (d, J=2.0 Hz, IH), 
8.21 (br s, IH), 8,28 (br s, IH), 10.34 (br s, IH). 

EXAMPLE 70 

Preparation of 2-caiboxaniido-5-chloroindole-3-methyl-(phenyl)- 
siilfon-amide . 

Step A : 2-Carboethoxy-5-chloro-l -phenylsulfonylindole-3- 

methvK phenvHsnlfonamide 

In tiie maimer outlined in Example 68, Step B, N-methyl- 
aniline was added to 2-caiboethoxy-5-chloro-l-phenyl-sulfonylindole-3- 
sulfonylchloride to give, after flash column chromatography on silica 
(dry loaded, eluting with an ethyl acetate/hexanes gradient, 10-30% 
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ethyl acetate) the title compound as colorless crystals (from 
dichloromethane/hexanes); 

iH NMR (CDCI3) 5 1.46 (t. J=7.1 Hz, 3H), 3.30 (s, 3H), 4.55 (q, J=7.1 
Hz, 2H), 6.69 (d, J=2.0 Hz, IH), 7.11 (d, J=7.0 Hz, 2H), 7.26 (m, 4H), 
7.54 a. 1=7.6 Hz, 2H). 7.66 (t..J=7.4 Hz. IH), 7.87 (d, J=8.8 Hz, IH), 
8.08 (d, J=7.6 Hz, 2H). 

StepB : 5-Chloro-3-methyl(phenyl)sulfonamidoindole-2- 

carboxvlic acid 

In the manner outlined in Example 69, Step B, 2- 
carboethoxy-5-chloro-l-phenylsulfonylindole-3-methyl-(phenyl)- 
sulfonamide (0.39 g, 0.75 mmol) was hydrolysed in 2:1:1 10% sodium 
hydroxide solution/methanol/THF (20 ml, 14 h at RT (room 
temperature) followed by 5 min at reflux), to give the title compound 
(from ethyl acetate); 

iH NMR (d6 DMSO) 5 3.26 (s, 3H), 7.03 (d, J=2.2 Hz, IH), 7.21 
(m, 6H), 7.46 (d, J=8.8 Hz, IH). 

Step C : 2-Carboxamido-5-chloroindole-3-methyl(phenyl)- 

sulfonamide — 

In the manner outlined in Example 69, Step C, starting with 
5-chloro-3-methyl(phenyl)sulfonamidoindole-2-carboxylic acid, and 
after purification by flash column chromatography on sihca (dry 
loaded, eluting with 2% methanol/chlorofonn), the title compound was 
obtained as colorless crystals (from ethyl acetate); mp 240-242°C. 
IH NMR (d6 DMSO) 5 3.13 (s, 3H), 7.06 (d, J=2.1 Hz, IH), 7.09 
(m, 2H), 7.23 (dd, J=8.8 and 2.1 Hz, IH), 7.26 (m, 3H), 7.48 
(d, J=8.8 Hz, IH), 8.01 (br s, IH). 8.06 (br s, IH). 

EXAMPLE 71 

Preparation of N-I2-(l-methylimidazol-4-yl)ethyl]-3-phenylsulfonyl- 

5-chloroindnle-2-carboxamide (25^ . 

Reaction of 3-phenylsulfonyl-5-chloroindole-2-carboxyUc 
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acid with l-methylhistamine under the conditions of Example 37 
provides the title con]|X>und. 

Preparation of N-[2-(3-me%limida2ol-4-yl)ethyl]-3-phenylsulfonyl- 

5-chloroindole-2-carbo xamide 

Reaction of 3-phenylsulfonyl-5-chloroindole-2-carboxyhc 
acid with 3-methylhistaimne under the conditions of Example 37 gave 
the tide compound, mp 257-258.5*'C. 

KXAMPLE 73 

Preparation of N-[(imidazol-4-yl)methyl]-3-phenylsulfonyl-5- 

chloroindole-2-carboy amide 

Reaction of the dimeric acid chloride (Example 27, Step B) 
with 4-aminomethylimidazole under the conditions of Example 34 
provides the tide compound. 

FXAMPLE 74 

Preparation of N-[3-(iniidazol-l-yl)propyl]-3-phenylsulfonyl-5- 

rMnroindo1 ft-2-caThnxaTnide — 

Reaction of the 3-phenylsulfonyl-5-chloroindole-2- 
caiboxylic acid with l-(3-aminopropyl)-imidazole under the conditions 
of Example 37 gave the titie compound, mp 216-217.5'*C. 

PXAMPl^E 7^ 

Preparation of 3-phenylsulfonyl-5-methylsulfonylamino-indole-2- 
^arhnxamide (36) — 

Step A : 3-PhenvlsulfoPvl-^-iiitrQindole-2-cait)Oxamide 

Reaction of ethyl 5-nitroindole-2-caiboxylate (LAmgi. 
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Chem. Soc. 80. 4621 (1958)) with N-(phenyl-thio)succininiide under the 
conditions of Example 33, Step B, followed by oxidation to the sulfonyl 
product (Step C) provides a product which may be converted to the title 
compound with ammonium hydroxide at elevated temperature and 
pressure. 

StepB : 3-Phenvlsulfonvl-5-aminoindole-2-carboxamide 

Reduction of 3-phenylsulfonyl-5-nitroindole-2-carbox- 
amide with hydrogen under the conditions of Example 41 provides the 
title compound. 

Step C : 3-Phenylsulfonyl-5-methylsulfonylaminoindole-2- 

carboxamide 

Reaction of 3-phenylsulfonyl-5-aminoindole-2-carboxamide 

with methanesulfonyl chloride under the conditions of Example 47 

provides the title compound. 



EXAMPLE 76 



Preparation of 4-[(5-chloro-3-phenylsulfonylindole-2-carboxamido)- 
mPthvnpvridiii-2nHVone (37) 

Step A : N-(2-methoxy-4-pyridylmethyl)-5-chloro-3-phenyl- 

sulfonvlindole-2-carboxamide . 

Reaction of the 'acid chloride dimer' product of Example 

27, Step B, wifli 2-methoxy-4-pyridylmethylamine under the conditions 

of Example 27, Step C, provides the title compound. 

Step B : 4-[(5-Chloro-3-phenylsulfonylindole-2-caiboxamido)- 

niethvll-pvridin-2flHVone 

Reaction of N-(2-methoxy-4-pyridyhnefliyl)-5-chloro-3- 
phenylsulfonylindole-2-carboxamide with boron tribromide in 
methylene chloride at O^^C to room temperature, according to the 
procedure described in Example 39, provides the title compound. 
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KXAMPLE 77 

Preparation of N-(2-amino-4-pyridylmethyl)-5-chloro-3-phenyl- 
snlfonvlindnle-2-carbo xaTnid& (38^ 

Step A: 9-Amino-4- aTninomethvlpvridine 

2-Aininopyridine-4-carbonitrile (L.W. Deady etal., Aust 
I Chem .. 21, 2025 (1982)) is reduced catalytically according to the 
procedure of D.E. Beattie et al. for the preparation of 2-amino-3- 
aminomethyl pyridine rj. Med. Chem .. 20, 718, (1977)) to give the title 
compound. 

StepB : N-(2-Amino-4-pyridyhnethyI)-5-chloro-3-phenylsulfonyl- 

tndole-2-carhoxamide 

Reaction of 2-anuno-4-aniinomethylpyridine with the 
dimeiic acid chloride from Example 27, Step B, according to the 
procedure of Example 27, Step C, provides the title compound. 

EXAMPLE 78 

Preparation of N-(2-aminothiazol-4-yhnethyl)-5-chloro-3-phenyl- 

sMlfoiivl-indole-2-carhoxamide 

Reaction of the dimeric acid chloride from Example 27, 
Step B, with 2-aminothiazol-4-yhnethylamine (Chem. Ab. 5S, 4534 
(1962)) under the conditions of Example 27, Step C, provides the titie 
compound. 
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EXAMPLE 79 

Preparation of N-cyano-5-chloro-3-phenylsulfoiiylmdole-2-carbox- 
imid-amide (35'^ — 

Step A : 5-Chloro-3-phenvlsulfon vlindole-2-carbonitrile 

5-Chloro-3-phenylsulfonylmdole-2-caiboxamide reacts 
wifli methyl (carboxysulfamoyl)triethylainmonium hydroxide inner salt 
(Burgess reagent) in tetrahydroforan (THF) solvent as described by 
D.A. Claremon and B.T. PhiUips rTetrahedron Lett.. 29. 2155 (1988)) 
to provide the title compound. 

StepB : Ethvl 5-chloro-3-phenvlsulfonvlind nle-2-carboximidate 

5-Chloro-3-phenylsulfonylindole-2-carbomtrileis allowed 
to react with ethanol saturated with hydrogen chloride at 0-1 0°C for 7 
days. Evaporation to dryness affords the title compound as a 
hydrochloride salt. The title compound is obtained as a ftee base by 
adding the reaction mixture to an ice cold solution of excess potassium 
carbonate and extracting flie product with chloroform. 

Step C : N-Cyano-5-chloro-3-phenylsulfonylindole-2-carboximid- 

amidg 

Ethyl 5-chIoro-3-phenylsulfonylindole-2-carboximidate is 
reacted with an equimolar amount of cyanamide in absolute methanol 
(according to the procedure of K.R. Hufftnan and F.C. Schaefer (J. 
Orp. Chem. . 2S, 1812 (1963)). After 30-60 minutes the solvent is 
removed and the residue purified by silica gel chromatography to 
afford the title compound. 
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EXAMPLE 80 

Preparation of N-cydobutyl-5-chloro-3-phenylsiilfonylindole-2- 

carhoxamide (T7^ : 

Using" procedure of Example 48 but substitutmg - 
cyclobutylamine for benzylamine, there is obtained the title compound. 

EXAMPLE 81 

Preparation of N-cyclopropyl-5-chloro-3-phenylsulfmylindole-2- 

carboxamide (39) — 

Using the procedure of Example 28, Step B, but 
substitoting cyclopropylamine for 4-aminomethylpyridine, there is 
obtained the title compound. 

EXAMPLE 82 

Preparation of N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfinyl-5- 

ch1oroindole-2-carboxa niide (20) 

Using the procedure of Example 28, Step B, but 
substituting 2-aminomethyl-l-methylimidazole for 4-aminomethyl- 
pyridine, there is obtained the title compound. 

EXAMPLE 83 

Preparation of N-[(l-methylimidazol-4-yl)methyl-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide (21) and N-[(l-methylimidazol-5- 
yl)methvn-3-phenvlsulfnnvl-5-chloro indole-2-carboxamide (22) 

Step A : N-[(Imidazol-4(or 5)-ylmethyl]-3-phenylsulfonyl-5- 

rh1nroindole-2-carboxamide 

Employing tht procedure of Example 34, but substituting 
4(or 5)-aminomethylimidazole dihydrochloride for 2-aminomethyl- 
imidazole dihydrochloride, there is obtained the title compound. 
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StepB : N-[(l-methylimidazol-4-yl)methyl]-3-phenylsulfonylindole- 
5-cWoroindole-2-cartx)xaimde;N-[(l-methylimidazol-5- 
vnmethvl1-3-phenvlsulfonv 1-S-chloromdo1e-2-carboxaini(ie 
Employing the procedure of Example 36, but substituting 
N-I(imidazol-4(or5)-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 
caiboxamide for N-[(imidazol-2-yl)methyl]-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide, there is obtained each of the title 
compounds which are obtained pure by chromatography on silica gel. 

RXAMPLE 84 

Preparation of N-[(R)-l-phenylethyl]-5-chloro-3-phenylsulfonyl- 

indn1e-2-car hoxamide (33) ] . — 

Employing the procedure of Example 29, but substituting 
(R).(+).a-methylbenzylamine for (S)-(+)-2-phenylglycinol, there was 
obtained the title compound, mp 149°C. 

Analysis calculated for C23Hi9ClN2O3S«0.15 C2H4O2-0.15H2O 

C, 62.32; H, 4.54; N, 6.16 
Found: C, 62.39; H, 4.54; N, 6.01 

iH NMR (DMS0-d6) 5 3.06 (IH, s); 9.43 (IH, d, J=8Hz); 7.94-8.02 
(3H. m); 7.46-7.67 (6H, m); 7.25-7.42 (4H, m); 5.21 (IH, qj =7Hz); 
1.53(3H,d,J=7Hz). 

FXAMPLE 85 

Preparation of N-[(l-ethyIimidazol-2-yl)methyl]-3-phenylsulfonyl-5- 

r.hlnroindole -2-carboxamide . _ 

Using the procedure described in Example 35, except 
substituting 2-aminomethyl-l-efliylimidazole for the 2-aminomethyl-l- 
methylimidazole (Step A), the title compound was obtained, mp 204- 
205.5*»C. 

While the foregoing specification teaches the principles of 
the present invention, with examples provided for the purpose of 
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illustration, it will be understood that the practice of the invention 
encompasses all of the usual variations, adaptations, and modifications, 
as come within the scope of the following claims and its equivalents. 
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WHATTS CLAIMED IS : 



1. A compound of fonnula A, 



X, 




A 



z 



wherein 



Xis 

Yis 
15 Ris 

20 
25 
30 



-H. -CI. -F, -Br, -N02, -CN, -0R2 -NR2r2, .NHSO2- 
Ci.3alkyl, or -NHCO-Ci.salkyl; 
-S(0)n- or -0-, wherein n is zero, 1 or 2; 

1 ) -Ci_5alkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, or 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstitated or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-5alkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, or 
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e) .NR2r2, 

3) heterocycle, iinsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more •of^ ^ 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2, or 

4) -NR2r3, provided that Y is -S(0)n-; 



15 Zis 



1) 



2d3 



-(jj-NR'=R 
W . 



20 



wherein W is O, S, -N-CN, or -N-0R2, 

2) -CORla, 

3) -COORlb, 

25 4) .CR2R2-S(0)n-Rla^ 

wherein n is defined above, 

5) -CR2r2nHR4, 

6) -CR2r2.CO-R5, 

7) -Ci-3alkyl substituted with one or more of: 
a) aryl, unsubstimted or substituted with one or more 

of: 
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i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) ' -NR2r2 or 

b) heterocycle, unsubstitated or substituted with one or 
more of; 

i) -Ci.salkyl. 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 



8) -CN; 

15 



1) hydrogen, 

2) -Ci-salkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci_5alkyl, 

b) -Ci-5alkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-5alkyl. 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 
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v) -NR2r2, or 

3) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci.5alkoxy, 

c) -OH. 

d) halogen, 

e) -CN, 

f) -N02, or 

g) -NR2r2; or 

4) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci.5alkoxy, 

b) -Ci_5alkoxy, 

c) -OH, 

d) halogen, or 
g) -NR2r2; 

Rlais 

^' 1) -Ci.salkyl, unsubstituted or substituted with one or more 

of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 
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iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, iinsubstituted or substituted with one or 
more of: 

i) -Ci^salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

0 -N02, or 
g) -NR2r2; 

3) heterocycle, unsubstituted or substimted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci_5alkoxy, 

b) -Ci-salkoxy, or 

c) -OH, 

d) halogen, or 

e) -NR2r2, or 

4) Cs^cycloalkyl; 

Rib is 

1) -Cj. salkyl substimted with one or more of: 
a) -Ci-salkoxy, 
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b) -OH. 

c) aryl, iinsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-5alkoxy» 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

d) heterocycle, unsubstituted or substituted with one or 

more of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 
^5 V) -NR2r2 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci_5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -N02, or 

g) -NR2r2; or 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 



20 
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d) halogen, or 

e) -NR2r2; 

r2 is hydrogen or Ci-3alkyl; 
R3is 

1 ) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

a) -Ci-5alkyl, 

b) -Ci-5alkoxy, unsubstituted or substituted with -OH, 

c) -OH, 

d) -0C(0)R7; 

e) -C00R2 

f) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, unsubstituted or substituted with 

one or more of -OH, 

ii) -Ci.5alkoxy, 

iii) -OH, 

iv) halogen, 

v) -N02, 

vi) -NR2r2, 

vii) -NHCO-Ci-salkyl, or 

viii) -NHS02-Ci.3alkyl, 

g) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

^° iv) Ci.3alkyl-NR2R2 

v) halogen, 

vi) 0X0, 

vii) -N02, 

viii) -NR2r2 



20 
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ix) -NHCXD-Ci-salkyl, or 
X) -NHS02-Ci.3alkyl, 

h) -NR2r2 

i) -C3-6cycloaIkyl, 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci-5alkyl, 

b) -Ci-5alkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 

4) -Ci-salkoxy, 

5) -OH, 

6) -C3.6cycloalkyl, or 

7) hydrogen; 

R4is 

1) Rl or 

2) -CORl; 

R5is 

1) Rl, 

2) -Ci-salkoxy, 

3) -NHRl.or 
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4) heterocycle, unsubstituted or substituted witii one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) ^Hr 

iv) halogen, or 

v) -NR2r2; 

R6is 

1) hydrogen, 

2) -CORl, 

3) -CONHRl; 

R7is 

1) aryl, unsubstituted or substituted with one or more of -CI, 
-Br, -OH, -OCH3, or -CN, or 

2) -Ci-5alkyl, unsubstituted or substituted with one or more 
of-OHor-NR2R2;and 

^° with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl 
and r6 is -H, 

Z is not -CH2-S0-Ph, -COH, 

25 

-CHa-N (D , 

or 



\ 1 or V—/ 



or a phannaceutically acceptable salt or ester thereof. 

2. The compound according to Claim 1 wherein: 
X is -H, -CI or -F; 

Yis -S(0)n-; 

R is -Ph, -tolyl, 3-Cl-phenyl, 2-pyridyl or 2-thia2olyl; 
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-H;and 

-jj-NR2R3 -COOR^'', -COR^* 
W 

.CR2K2:s]CO)n-R^a' or 

-Ci.3alkyl substituted with heterocycle. 

3. The compound according to Claim 2 wherein: 
-H or -Q; 

-S(0)n-; 

-Ph, -tolyl, 3-Cl-phenyl or 2-tiiiazolyl; 
-H;and 

1) -(jj-NR2R3 . 

W 

wherein R2 is -H and W is -O, -S or -NCN, or 

-CR2R2.SO-aryl, wherein the aryl group is unsubstituted 
or substituted with one or more of Ci.salkyl. 

4. The compound according to Claim 3 wherein: 
-CI; 

-S(b)n-; 
1 or 2; 

-Ph, 3-Cl-phenyl or 2-thiazolyl; 
-H; 

-^-NR^R^ , 
W 

wherein R2 is -H, and W is -O, -S or -NCN; and 
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-Ci-5alkyl, unsubstituted or substituted with one or more 
of 

a) -Ci-salkoxy, unsubstituted or substituted with -OH, 

br ' -0H, 

c) -0C(0)R7, 

d) aiyU unsubstituted or substituted with one or more 
of: 

i) -Ci-5alkyl, unsubstituted or substituted wifli 

one or more of -OH, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, or 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

f) C3-6cycloalkyl, 

heterocycle, unsubstituted or substituted widi one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci_5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 
hydrogen, or 
C3.6 cycloalkyl. 
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5. The compoiind according to Claim 1 wherein X is 
selected from the group consisting of: 

1) -NR2r2 

2) : -NHS02-Ci.3alkyl and 

3) -NHCO-Cioalkyl. 



6. The compound according to Claim 1 wherein Z is 
and R^ is selected from the group consisting of: 

W 

1) Ci_3alkyl substitated with phenyl wherein phenyl is 
substituted with one or more of 

a) -N02, 

b) -NR2r2 

c) -NHCO-Ci-salkyl or 

d) -NHS02-Ci.3alkyl, and 



25 



,30 



2) Ci .salkyl substituted with heterocycle wherein heterocycle 
is substituted with one or more of: 

a) halogen, 

b) 0X0, 

c) -N02, 

d) -NR2r2, 

e) -NHC0-Ci-3alkyl or 

f) -NHS02-Ci-3aIkyL 

7. The compound according to Claim 1 wherein Y is 
-S(0)n- and R is -NR2r3, 

8. A compound selected from the group consisting of: 
N-ethyl-5-chIoro-3-phenylthioindole-2-carboxamide, 
N-2-hydroxyethyl-5-chloro-3-phenylthioindole-2-caiboxamide, 
N-2-methoxyethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
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N-3-methoxybeiizyl-5-cMoro-3-phenylthiomdole-2-caiboxamide, 

N-4-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 

N-3-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 

N-2-furanylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 

N-3-pyridyl-5-chloro-3-phenylthioindole!-2!rcarboxamide,„ 

N-[l-(2(R)-hydroxypn)pyl)]-5-chloro-3-phenylthioindole-2- 

carboxamide, 

N-(2-pyridyl)methyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenylthioindole-2- 

carboxamide, 

N-(3-hydroxymethyl)benzyl-5-chloro-3-phenylthiomdole-2- 

caiboxamide, 
5-chloro-3-phenylthioindole-2-carboxamide, 
N-(3-hydroxybenzyl)-5-chloro-3-phenylthiomdole-2-caiboxainide, 
N-2-fQranylmethyl-5-chloro-3-phenylthiomdole-2-tiiiocaiboxainide, 
5-chloK)-3-phenylthioindole-2-thiocaiboxamide, 
5-chloro-3-phenylsulfinylmdole-2-carboxaimde, and 
5-chloro-3-phenylsulfonylindole-2-carboxainide, 

or a phannaceutically acceptable salt or ester thereof. 

9. A compound selected from the group consisting of: 
N-ethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-hydroxyethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-methoxyethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-3-methoxybenzyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-4-pyridyhnethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-3-pyridyhnethyl-5-chloro-3-phenyltfaioindole-2-carboxamide, 
N-2-furanylmethyl-5-chloro-3-phenylthioindole-2-caiboxanude, and 
N-3-pyridyl-5-chloro-3-phenylthioindole-2-caiboxaniide, 



1 



or a phannaceutically acceptable salt or ester thereof. 
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10. A compoimd selected from tbe group consisting of: 
N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenyl-thioindole-2- 

caiboxamide, 

N-(2-pyridyl)methyl-5-chloro-3-phenylAiomdole-2-caiboxamide, 
N»^(3'.iithoxy-4^pyridyl)methyl-5-chloro-3-phenyl-thioindole^2- . 
caiboxamide, 

N-(3-hydroxymethyl)benzyl-5-chloro-3-phenyl-thiomdole-2- 

carboxamide, 
5-chloro-3-phenylthiomdole-2-carboxaimde, 
N-(3-hydroxybeiizyl)-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-furanylniethyl-5-chloro-3-phenylthioindole-2-thiocarboxamide, and 
5-chloro-3-phenylthiomdole-2-thiocaiboxaniide, 

or a phannaceutically acceptable salt or ester tiiereof. 

11. A compound selected £r(»n the group consisting of: 
5-chloro-3-phenylsulfinylindole-2-carboxamide, and 
5-chloro-3-phenylsulfonylindole-2-carboxamide, 

or a phannaceutically acceptable salt thereof. 

12. A compound selected from the group consisting of: 
N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 

carboxamide, 

N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfinyl-5-chloroindole-2- 
carboxamide, 

N-[(l-methyliinidazol-4-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide, 

N-[(l-methyliniidazol-5-yl)methyl]-3-phenylsulfonyl-5-chloromdole-2- 
caiboxamide, 

N-[(l-methyliniidazol-2-yl)mefliyl]-3-(3-chlorophenylsulfonyl)-5- 

chIoromdole-2-carboxamide, 
N-[2-(imidazol-4-yl)ethyl]-3-phenylsulfonyl-5-chloroindole-2- 

caiboxamide. 
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N-[2<l-methylimidazol-4-yl)ethyl]-3-phenyl-sulfonyl-5-chlon)indole-2- 
caiboxamide, 

N-cyclopropyl-5-chloro-3-phenylsulfonylmdole-2-caiboxamide, 

N-cyclobutyl-5-dUoro-3-phenylsulfonylindole-2-carboxamide, 

N-(3-pyridylmethyl)-3-phenylsulfonyl-5-chloroindole-2-carboxamide,. 

N-(4-pyridylmethyl)-5-chloro-3-phenylsulfmyl-indole-2-carboxamide, 

N-(3-airanobenzyl)-3-phenylsulfonyl-5-chloroindole-2-carboxamide, 

N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)-sulfonylindole-2- 

carboxamide, 

N-[(S)-l-phenyl-2-hydroxyethyl]-5-chloro-3-phenylsulfonyIindole-2- 
caiboxamide, 

N-[(R)-l-phenylethyl]-5-chloro-3-phenylsulfonyl-indole-2-carboxainide, 
N-(3-methylsulfonylanimobenzyl)-3-phenylsulfonyl-5-chloroindole-2- 

caiboxamide, 

N-cyano-5-cWoro-3-phenylsulfonylindole-2-caiboximidamide, 

3- phenylsulfonyl-5-me%lsulfonylaniinoindole-2-carboxamide, 

4- [(5-chloro-3-phenylsulfonylindole-2-caiboxaimdo)-inelhyl]pyridm- 

2(lH)-one, 

N-(2-ammo-4-pyridylmethyl)-5-chloio-3-phenyl-sulfonylmdole-2- 

carboxamide, and 
N-cyclopropyl-5K:Woro-3-phenylsulfmyliiidole-2-caiboxainide, or 

a phannaceutically acceptable salt or ester thereof. 

13. The compound N-[(l-methylimidazol-2-yl)- 
methyl]-3-phenylsulfonyl-5-chloromdole-2-carboxamide, or 

a phannaceutically acceptable salt thereof. 

14. A method of inhibiting HIV reverse transcriptase, 
comprising administering to a mammal an effective amount of a 
compound of Claim 1. 
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15. A method of preventing infection of HTV, or of 

treating infection by HIV or of treating AIDS or ARC, comprising \ 
administering to a mammal an effective amount of a compound of 
Claim 1. 

5 

16. A pharmaceutical composition useful for inhibiting 
HTV reverse transcriptase, comprising an effective amount of a 
compound of Claim 1, and a phannaceutically acceptable carrier. 

17. A pharmaceutical composition useful for preventing 
or treating infection of HTV or for treating AIDS or ARC, comprising 
an effective amount of a compound of Claim 1, and a phannaceutically 
acceptable carrier. 
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(57) Abstract 



Novel indole compounds inhibit HIV reverse transcriptase, and are useful in the prevention or treatment of infection by HIV and 
the treatment of AIDS, either as cfxnpounds, pharmaceutically acc^table salts. phaTmacrutical composidon ingredients, whether or not in 
combination with other antivirals, anti-infectives, immunomodulatots, antilnotics or vaccines. Methods of treating AIDS and mediods of 
preventing or treating infection by HIV are also described. 
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TTTT.H OF THF. INVENTION 

INHIBITORS OF HIV REVERSE TRANSCRIPTASE 

This application is a contmuation-in-pait of co-pending 
application U.S. Serial No. 07/866,765 filed April 9, 1992, which itself 
is a continuation-in-part of application U.S. Serial No. 07/832,260 filed 
February 7, 1992 and now abandoned, which itself was a continuation- 
in-part of application U.S. Serial No. 07/756,013, filed 
September 6, 1991, now abandoned. 

The present invention is concerned with compounds which 
inhibit the reverse transcriptase encoded by human immunodeficiency 
vims (HTV) or phamaaceutically acceptable salts thereof and are of 
value in the prevention of infection by HTV, the tteatment of infection 
by HTV and the treatment of the resulting acquired immune deficiency 
syndrome (AIDS). It also relates to pharmaceutical compositions 
containing the compounds and to a method of use of the present 
compounds and other agents for the treatment of AIDS and viral 
infection by HIV. 

R ArKCiROUNn OF THE INVENTION 

A retrovims designated human immunodeficiency vims 
(HTV) is the etiological agent of the complex disease that includes 
progressive destmction of the immune system (acquired immune 
deficiency syndrome; AIDS) and degeneration of the cential and 
peripheral nervous system. This virus was previously known as LAV, 
HTLV-in, or ARV. A common feature of retroviras replication is 
reverse transcription of the RNA genome by a virally encoded reverse 
* transcriptase to generate DNA copies of HIV sequences, a required step 
in viral replication. It is known that some compounds are reverse 
transcriptase inhibitors and are effective agents in the treatment of 
AIDS and similar diseases, e.g., azidothymidine or AZT. 

Nucleotide sequencing of HIV shows the presence of a psl 
gene in one open reading frame [Ramer, L. stal-. Nature, HI, 
277(1985)]. Amino acid sequence homology provides evidence that the 
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pol sequence encodes reverse transcriptase, an endonuclease and an HIV , 
protease [Toh, H. et al-, EMBO J. 4, 1267 (1985); Power, M.D. gt al-. 
Science, 22i. 1567 (1986); Pearl, L.H. st al-, Nature m 351 (1987)]. 
The compounds of this invention are inhibitors of HIV 
^ reverse transcriptase. Furtheraiore, the compounds of the present 
invention do not require bioactivation to be effective. 

RRTFF DRSCRTPTION OF THF INVENTION 
Novel compounds of formula A: 

Y-R 




15 

as herein defined, are disclosed. These compounds are useful in the 
inhibition of HIV reverse transcriptase, the prevention of infection by 
HTV, the treatment of infection by HIV and in the treatment of AIDS 
and/or ARC, either as compounds, pharmaceutically acceptable salts 
2° (when appropriate), pharmaceutical composition ingredients, whether 
or not in combination with other antivirals, anti-infectives, 
immunomodulators, antibiotics or vaccines. Methods of treating AIDS, 
methods of preventing infection by HIV, and methods of treating 
infection by HIV are also disclosed. 

25 

DETAILED DESCRIPTION OF THE INVENTION AND 

PREFERRED FMRODIMENTS 

This invention is concemed with the compounds of formula 
A described below, combinations thereof, or pharmaceutically 
30 acceptable salts or esters thereof, in the inhibition of HIV reverse 

transcriptase, the prevention or treatment of infection by HIV. and. in. the . . , 
treatment of the resulting acquired immune deficiency syndrome 
(AIDS). The compounds of this invention include those witii structural 
formula A: 
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15 



20 



25 



30 



3- 

Y-R 



^ z 



wherein 

X is -H, -CI, -F, -Br, .NO2, -CN, -0R2 .NR2r2, .NHSO2- 

Ci.salkyl, or -NHC0-Ci.3alkyl; 
Y is -S(0)n- or -0-, wherein n is zero, 1 or 2; 

Ris 

1 ) -C 1 -Salkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci.5alkyl, 

b) -Cj-salkoxy, 

c) -OH, or 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci_5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

2) aiyl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substittited with one or 

more of: 

i) -OH or 

ii) -Ci.salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2, 

3) heterocycle, unsubstituted or substituted with one or more 
of: 
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a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-5alkoxy, 

c) -OH. 

d) halogen, or 

e) -NR2r2, or 
4) -NR2r3, provided that Y is -S(0)n-; 

Zis 

1) -jj-NR^R® . 
W , 

15 wherein W is O, S, -N-CN, or -N-0R2 

2) -CORla 

3) -COORlb. 

20 

4) -CR2R2-S(0)n-Rla, 
wherein n is defined above, 

25 5) -CR2r2nhr4, 

6) -CR2r2.CO-R5. 

7) 'Ci.SBSkyl substituted with one or more of: 

30 a) aryl, unsubstituted or substituted with one or more 

of: 

i) -Ci-5alkyl, 

ii) -Ci.salkoxy, 

iii) -OH, 

iv) halogen, or 
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v) -NR2r2, or 
b) heterocycle, imsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2R2or 

-CN; 



hydrogen, 

-Ci-salkyl, unsubstituted or substituted wifli one or more 
of: 

a) -Ci.5alkyl, 

b) -Ci.5alkoxy, 

c) -OH. 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

aryl, unsubstituted or substituted with one or more of: 
a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 
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i) -OH or 

ii) -Ci-5alkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN. 

f) -NO2. or 

g) -NR2r2; or 

4) heterocycle, imsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci.5alkoxy, 

c) -OH, 

d) halogen, or 
g) -NR2r2; 

Rlais 

1 ) -C 1 -salkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-5alkyl, 

b) -Ci-5alkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci.salkyl. 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstituted or substituted with one or 
more of: 
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i) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) .NR2r2; 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstimted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-5alkoxy, or 

c) -OH, 

d) halogen, or 

e) -NR2r2 or 

4) C3.6cycloalkyl; 

30 

1) -Ci-5alkyl substituted with one or more of: 

a) -Ci-salkoxy, 

b) -OH. 

c) aryl, unsubstituted or substituted with one or more 
of: 



20 



25 
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i) -Ci.salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

d) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 

aiyl, unsubstituted or substituted with one or more of: 

a) -Ci-salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci_5alkoxy, 

b) -Ci-5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) -NR2r2; or 

heterocycle, unsubstituted or substituted with one or more 
of: 

^) -Ci.5alkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-5alkoxy, 

b) -Ci_5alkoxy, 

c) -OH. 

d) halogen, or 

e) -NR2r2; 
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hydrogen or Ci.3alkyl; 



-Ci-salkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci.salkyl, 

b) -Ci .salkoxy, unsubstituted or substituted with -OH, 

c) -OH, 

d) -0C(0)R7; 

e) -C00R2 

f) aiyl, unsubstituted or substituted with one or more 
of: 

i) -Ci -salkyl, unsubstituted or substituted witii 
one or more of -OH, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, 

v) -NO2, 

vi) -NR2r2 

vii) -NHC0-Ci.3alkyl, or 

viii) -NHS02-Ci.3alkyl, 

g) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.salkyl, 

ii) -Ci.5alkoxy, 

iii) -OH, 

iv) Ci.3alkyl-NR2R2, 

v) halogen, 

vi) 0x0, 

vii) -NO2, 

viii) -NR2r2, 

ix) -NHC0-Ci.3alkyl, or 

x) -NHS02-Ci.3alkyl, 

h) -hfR2R2, 
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i) -C3.6cycloalkyl, 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

1) -Ci-5alkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 
V) -NR2r2 

4) -Ci-salkoxy, 

5) -OH, 

6) -C3-6cycloalkyl, or 

7) hydrogen; 

R4is 

1) Rl or 

2) -CORl; 

R5is 

1) Rl, 

2) -Ci-5alkoxy, 

3) -NHRl,or 

4) heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci_5alkoxy, 
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iii) -OH. 

iv) halogen, or 

v) -NR2r2; 

R6is 

1) hydrogen, 

2) -CORl, 

3) -CONHRl; 

R7is 

1 ) aryl, iinsubstituted or substituted with one or more of -CI, 
-Br, -OH, -OCH3, or -CN, or 

2) -Ci-5alkyl, unsubstituted or substituted wifli one or more 
of-OHor-NR2R2;and 

with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl 
and R6 is -H, 



20 



Z is not -CH2-S0-Ph, -COH, 



-CH2-N O , -CHj 



^2- 

\ — r or 



25 

or a phannaceutically acceptable salt or ester Aereof. 

One embodiment of tiiis invention encompasses compounds 

of Formula A further limited to: 
„ Xis -H,-Clor-F; 
^° Yis -S(0)n-; 

R is -Ph, -tolyl, 3-Cl-phenyl, 2-pyridyl or 2-thiazolyl; 

R6is -H;and 
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-jj-NR^R^ ^ -COOR^'', -COR^* 
W 

-CR2R2.S(0)n-Rla or 

-Ci-3alkyl substituted with heterocycle. 



One class of compounds within the first embodiment is 
further limited to compounds wherein 
10 X is -H or -CI; 

Y is -S(0)n-; 

R is -Ph, -tolyl, 3-Cl-phenyl or 2-thiazolyl; 

r6 is -H; and 

Zis 

15 1) -jj-NR2R3. 

W . 

wherein r2 is -H and W is -O, -S or -NCN, or 

2) -CR2R2-SO-aryl, wherein the aiyl group is 
' unsubstituted or substituted with one or more of 

Ci-salkyl. 



A sub-class of compounds within this class is further 
limited to compounds wherein 
Xis -CI; 
Yis -S(0)n-; 
n is 1 or 2; 

R is -Ph, 3-Cl-phenyI or 2-thiazolyl; 

R6is -H; 

Zis 

-jj-NR2R3 ^ 
W , 

wherein r2 is -H, and W is -O, -S or -NCN; and 
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-Ci.5alkyl, unsubstituted or substituted with one or more 
of 

a) -Ci -salkoxy, unsubstituted or substituted with -OH, 

b) -OH, 

c) -0C(0)R7, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci -salkyl, unsubstituted or substituted with 

one or more of -OH, 

ii) -Ci -salkoxy, 

iii) -OH, 

iv) halogen, or 
V) -NR2r2 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

f) C3.6cycloalkyl, 

heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 
V) -NR2r2, 

hydrogen, or 
C3-6 cycloalkyl. 
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A second embodiment of this invention encompasses 
compounds of fonnula A wherein X is selected from the group 
consisting of: 

1) -NR2r2, 

2) -NHS02-Ci.3alkyl, and 

3) -NHCO-Ci-salkyl. 



A thini embodiment of this invention encompasses 
compounds of fonnula A wherein Z is 
^° .jj-NR2R3 

W 

and r3 is selected from the group consisting of: 

1 ) Ci .salkyl substituted with phenyl wherein phenyl is 

15 substimted with one or more of: 

a) -N02, 

b) -NR2r2, 

c) -NHCO-Ci-salkylor 

d) -NHS02-Ci-3alkyl, and 

20 

2) Ci-salkyl substituted with heterocycle, wherein heterocycle 
is substituted with one or more of: 

a) halogen, 

b) oxo, 

25 c) -N02. 

d) -NR2r2 

e) -NHC0-Ci.3alkyl, or 

f) -NHS02-Cl.3alkyl. 



A fourth embodiment of this invention encompasses 
compounds of fomiula A wherein Y is -S(0)n- and R is -NR2r3. 

The most preferred compounds of fliis invention are 
compounds 1 through 39, shown below. 
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Cnnipound 1 : 

CU 

H O 

N-ethyl-5-chloro-3-phenylthioindple-2-carboxamide 

10 

rnmpoimd 2 : 

SPh 

jfy^ NHCH2CH2OH 
15 ^"""^H O 

N-2-hydroxyethyl-5-chloro-3-phenylthioindole-2-cart)oxamide 
20 Cnmpoimd 3 : 

SPh 

^^I^^^Jf^^^-^ NHCH2CH2OCH3 

25 

N-2-methoxyethyl-5-chloro-3-phenylthiomdole-2-carboxamide 



30 
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Compound 4: 



5. .... 




N-3-methoxybeiizyl-S-chloTO-3-phenyl1hioindole-2-caiboxaimde 
Compound 5: 



15 




N-4-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide 

20 

Compound 6 : 



25 




N-3-pyridylmethyl-5-chloro-3-phenylthiomdole-2-carboxamide 

30 
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Cnmpoimd 7 : 



SPh 




H O 



N-2-furanylmethyl-5-chloro-3-phenylthiomdole-2-cart)oxainide 



10 



rnmpound 8: 



SPh 



15 




N-3-pyridyl-5-chloro-3-phenylthioindole-2-cart)oxamide 



20 rnmpound 9: 




25 



H O 



N-[l-(2(R)-hydroxypropyl)]-5-cWoro-3-phenyl-thioindole-2- 
carboxamide 
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Compound 10: 



S-Ph 





,NHCH2— \\ /) 



H O 



N-(2-pyridyl)methyl-5-chloro-3-phenylthioindole-2-carboxamide 



10 



Compound 11: 



15 




S-Ph ^OCHg. 

NHCH2-H^N 
H 6 



N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenylthiomdole-2- 
carboxamide 



20 



Compound 12: 



S-Ph 



25 




NHCH2— 



CHaOH 



H O 



30 



N-(3-hydroxymethyl)ben2yl-5-chloro-3-phenylthiomdole-2- 
carboxaniide 
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Compound 13: 




5-chloro-3-phenylthioindole-2-carboxamide 




N-(3-hydroxybenzyl)-5-chloro-3-phenylthioindole-2-carboxamide 
Compound 15 : 



S-Ph 




N-2-furanyImethyl-5-chloro-3-phenylthioiiidole-2-thiocaiboxamide 



30 
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Compound 16 : 



S-Ph 



5'- 




H S 



5-chloro-3-phenyltiiioindole-2-thiocarboxamide 



10 



Compound 17 : 



O 



S-Ph 



15 




20 



5-chloro-3-phenylsulfinylindole-2-carbQxamide 
Compound 18 : 



25 




H 6 



3 0 5-chloro-3-phenylsulfonylindole-2-caiboxaimde. 
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Compound 19 : 

O 



5...- 




N-[(l-methyliimdazol-2-yl)methyl]-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide 

Compound 20 : 



15 




20 

N-[(l-methylraudazol-2-yl)methyl]-3-phenylsulfinyl-5-chloromdole-2- 
carboxamide 

25 

30 
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N4(l-methylimidaiZol-4-yl)methyl]-3-phenylsulfonyl-5- 
chloroindole-2-carboxaimde 

rompoiind 22 : 




N-[(l-methyliinidazol-5-yl)methyl]-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide 

25 



30 
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Compoiind 23 : 



CI 



5-'- 




N-[(l-methyliinidazol-2-yl)methyl]-3-(3-chlorophenyl-sulfonyl)-5- 
chloroindole-2-carboxamide 

Compound 24: 



20 




H 



N-[2-(imidazol-4-yl)ethyl]-3-phenylsulfonyl-5-chloroindole-2- 
caiboxamide 



30 
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rnmpound 25 : 

O 



5 




N-[2-(l-methylimidazol-4-yl)ethyI]-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide 

Compoimd 26: 



20 




NH — <] 



N-cyclopropyI-5-chloro-3-phenylsulfonylindole-2-carboxamide 



30 
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Compound 27: 




10 



N-cyclobutyl-5-chloro-3-phenylsulfonylindole-2-caiboxamide 



Cnmpound 28 : 



15 




NHCH 



20 



N-(3-pyridylmethyl)-3-phenylsulfonyl-5-chloromdole-2-carboxamide 



25 



30 
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NK4-pyridylmethyl)-5-chloro-3-phenylsulfinylindole-2-carboxamide 
rnmpound 30 : 



-|^NHCH.-Q 

NH, 



20 

N-(3-aminobeiizyl)-3-phenylsulfonyl-5-chloroindole-2-carboxainide 




25 
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Compoimd 31 : 



5.-.. . 




N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)sulfonyl-indole-2- 
carboxamide 

■ rnmpound 32 : 
15 O 



• 20 




N-[(S)-l-phenyl-2-hydroxyethyl]-5-chloro-3-phenylsulfonylindole-2- 
carboxainide 

25 



30 
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rnmpound 33: 

O 



5=- 




H 



N-[(R)- 1 -phenylethyl]-5-chloro-3-phenylsulfonylindole-2-carboxamide 
Compoiind 34 : 



O 



15 




N-(3-methylsulfonylaminobenzyl)-3-phenylsulfonyl-5-chloroiQdole-2- 
carboxamide 
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5 . 



10 

N-cyano-5-chloro-3-phenylsulfonylindole-2-carboxiniid-amide 
rnmpound 36: 



O 



15 




H 



20 

3-phenylsulfonyl-5-metbylsulfonylaininoindole-2-carboxarnide 



25 
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Compound 37: 

O 




10 

4-[(5-chloro-3-phenylsulfonylindole-2-carboxaimdo)-methyl]pyridin- 
2(lH)-one 

Compound 38 : 



20 




N-(2-ammo-4-pyridylmethyl)-5-chloro-3-phenylsulfonyl-iiidole-2- 
carboxamide, and 

25 



30 
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Compound 39 : 



5' 




NH <] 



H 



10 

N-cyclopropyl-5-chloro-3-phenylsulfinylindole-2-carboxamide. 

The compounds of the present invention may have 
asymmetric centers and occur as racemates, racemic mixtures, 
15 individual diastereomers, or enantiomers, with all isomeric forms being 
included in die present invention. 

When any variable (e.g., aryl, heterocycle, Rl, R2, r3, 
etc.) occurs more than one time in any constituent or in fonnula A of 
this invention, its definition on each occurrence is independent of its 
20 definition at every other occurrence. Also, combinations of substituents 
and/or variables arc permissible only if such combinations result in 
stable compounds. 

As used herein except where noted, "alkyl" is intended to 
include both branched- and straight-chain saturated aliphatic 
25 hydrocaibon groups having the specified number of carbon atoms; 

"alkoxy" represents an alkyl group of indicated number of carbon atoms 
attached through an oxygen bridge. "Halogen" or "halo" as used herein, 
means fluoro, chloro, bromo and iodo. 

As used herein, with exceptions as noted, "aryl" is intended 
30 to mean any stable monocycUc, bicyclic or tricyclic carbon ring of up to 
7 members in each ring, .wherein at least one ring is aromatic. 
Examples of such aryl elements include phenyl, naphthyl, tetrahydro- 
naphthyl, biphenyl. 
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The tenn heterocycle or heterocyclic, as used herein except 
where noted, represents a stable 5- to 7-membered monocyclic or stable 
8- to 1 1-membered bicyclic heterocyclic ring which is either saturated 
or unsaturated, and which consists of carbon atoms and from one to 
tiiree heteroatoms selected from the group consisting of N^'O ihd S. and' 
wherein the nitrogen and sulfur heteroatoms may optionally be 
oxidized, and the nitrogen heteroatom may optionally be quatemized, 
and including any bicyclic group in which any of the above-defined 
heterocyclic rings is fused to a benzene ring. The heterocycUc ring may 
be attached at any heteroatom or carbon atom which results in the 
creation of a stable stracture. Examples of such heterocyclic elements 
include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2- 
oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, 
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, 
imidazoUdinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, 
oxazolidinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, 
thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, 
quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl, 
benzothiazolyl, benzoxazolyl, fuiyl, tetrahydrofuryl, benzofiiranyl, 
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. 

Further abbreviations that may appear in this application 
are as follows: 



Me 


methyl 


Et 


ethyl 


Ph 


phenyl 


BuLi 


butyllithium 


n-Bu3P 


tri-n-butyl phosphine 


LAH 


lithium aluminum hydride 


DMF 


dime&ylformamide 


THF 


tetrahydrofuran 


Et3N 


tri-ethylamine 


MMPP 


monoperoxyphthalic acid, magnesium salt 
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BOP-reagent benzotriazol-l-yloxytris-(dimethyl- 

amino)phosphomum hexafluorophosphate 
mp or m.p. melting point 

The phaiitnaceTitiCally-acceptable salts of flie novd^ 
compounds of this invention that are capable of salt fonnation (in the 
form of water- or oil- soluble or dispeisible products) include the 
conventional non-toxic salts or the quaternary ammonium salts of these 
compounds, which are formed, e.g.; from inorganic or organic acids or 
bases. Examples of such acid addition salts include acetate, adipate, 
alginate, aspartate, benzoate, benzenesulfonate, bissulfate, butyrate, 
citrate, camphorate, camphorsulfonate, cyclopentanepropionate, 
digluconate, dodecylsulfate, ethanesulfonate, fumarate, glucoheptanoate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, 
methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, pamoate, 
pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, 
succinate, tartrate, thiocyanate, tosylate, and undecanoate. Also, the 
basic nitrogen-containing groups may be quatemized with such agents as 
lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, 
bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl; 
and diamyl sulfates, long chain halides such as decyl, lauryl, myristyl 
and steaiyl chlorides, bromides and iodides, aralkyl halides like benzyl 
and phenethyl bromides and others. Esters are also encompassed by the 
present invention, and include those which would readily occur to the 
skilled artisan, for example, Cl-4 alkyl esters. 

Schemes I-VDI for preparing the novel compounds of this 
invention are presented below. Tables I - VII which follow the schemes 
illustrate the compounds that can be synthesized by Schemes I-Vin, but 
Schemes I - VIII are not Umited by the compounds in the tables nor by 
any particular substiments employed in the schemes for illustrative 
purposes. The examples specifically illustrate die application of the 
following schemes to specific compounds. 
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5..... 



Scheme I, below, is a general route for synthesizing, e.g., the 
compounds shown in Table I, infra. The substituent groups (e.g., X, R, 
r1, etc.) employed in Scheme I correspond to the substituent groups as 
defined in Table I, but Scheme I is not limited by the defined 
substituents or compounds of Table I. ' 



SCHEME I 



10 



15 



20 



H 



NaH, PhSSPh ^ 
DMF.A 



1) (CO)2Cl2, 

CHCI3.A 



2) R^R^NH 



or 



SPh 




CO2H 



BOP-reagent, 
r2r3nh. DMF 



25 



iU 



SPh 




H O 



As shown in Scheme I, commercially available indole-2- 
carboxylic acid (or 5-chloro, 5-fluoro or 5-methoxyindole-2-caiboxylic 
acid) I is treated with an excess of sodium hydride in dimethyls 
formamide in the presence of an aryl disulfide such as phenyldisulfide at 
O^'C to 60*'C, according to the general procedure described by 
Atkinson, fit sIm in Synthesis, p. 480-481 (1988). The resulting product 
n is reacted with oxalyl chloride in rcfluxing chloroform for about 30 
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minutes to 1 hour to produce the corresponding acid chloride which is 
then reacted with a primary or secondary amine in chloroforai at 0°C to 
20°C to give the amide HI. Altematively, amide HI can be produced 
directly, from n by treatment with BOP reagent (benzotriazol-1- 
yloxytris-(dimethylamino)-phosphonium hexafluorophosphate) in the 
presence of the desired primary or secondary amine and triethylamine, 
in a solvent such as dimethyl-fomiamide. Other carboxyl group 
activatmg reagents such as l,r-caibonyl-diimidazole can also be used 
for this step. Saponification of ethyl 5-chloro-3-benzylindole-2- 
carboxylate (prepared as described below) by methods familiar to those 
skilled in the art, yields 5-diloro-3-benzylindole-2-caiboxylic acid, 
which can be converted to the desired amides in the manner described 
for the synthesis of amides in. 

The compounds shown in Table n infra, are generally 
synthesized as in Scheme I, except rIOH is used in place of r2r3nH, as 
depicted in Scheme n below. The substituent groups employed in 
Scheme n correspond to the substituent groups as defined in Table H, 
but Scheme n is not limited by the defined substituents or compounds of 
Table H. 



25 



30 
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la 



20 As shown in Scheme E, 3-phenylthioindole-2-caiboxylic 

acid n can be converted to the corresponding acid chloride with oxalyl 
chloride in refluxing chloroform, and reacted with an alcohol to give 
the ester IV. In an alternative procedure, la may be converted to IV by 
reaction wifli N-phenylthio-succinimide in chloroform at room 

25 temperature with a Lewis acid, such as boron trifluoride etherate, as 
catalyst (as shown in Scheme H). The compound ethyl 5-chloro-3- 
benzyIindole-2-carboxylate was prepared according to the procedure 
described by Inaba, gt al-, in Chem. Pharm. Bull., 24. p. 1076-1082 
(1976). 

30 Scheme m, below, is a general route for synthesizing, e.g., 

the compounds shown in Table m, infra. The substituent groups 
employed in Scheme IE correspond to the substituent groups as defined 
in Table m, but Scheme IE is not limited by the defined substituents or 
compounds of Table IE. 
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30 As shown in Scheme HI, commercially available ethyl 

indole-2-carboxylate (compound V wherein X is -H) or ethyl 5- 
chloroindole-2-caiboxylate (compound V wherein X is -CI), was 
reduced to the primary alcohol VI with an excess of lithium aluminum 
hydride in tetrahydrofuran at O^C. Compound VI was converted to the 
sulfide Vn by treatment with an excess of tri-n-butylphosphine and an 
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aryldisulfide such as phenyl-disulfide in tetrahydrofiiran at 0°C to 20°C 
for 6-24 hours. Reaction of sulfide VII with sodium hydride, an 
aryldisulfide such as phenyldisulfide, in dimethylformamide at 0°C to 
1(fC for 1 to 18 hours produces bis-sulfide VIII. Aryl disulfides which 

^ were not commercially available were obtained by oxidation of the 
commercially available aiyl mercaptan with dimethyl sulfoxide and 
iodine, according to the procedure described by Orville G. Lowe in L 
Or^. Chem.. 4Q, p. 2096-2098 (1975). Compound Vm can be N- 
alkylated, if desired, by methods familiar to those trained in the art, 

° e.g., by treatment \vdth sodium hydride in dimefliylfoimamide at O^C in 
the presraice of an alkylating agent such as iodomethane, to give 
compound DC. Thereafter, compound Vm (or DC) is treated with one 
equivalent of peracid such as monoperoxyphthahc acid, magnesium salt 
(MMPP), or meta-chloroperoxy-benzoic acid in methanol or 
chloroform-methanol at O^C for 30 minutes to 3 hours, to give 
predominately sulfoxide X. 

Schemes IV-A and TV-B , below, show a general route for 
synthesizing, e.g., the compounds shown in Tables IV-A and FV-B, 
infra. The substiment groups employed in Schemes IV-A and IV-B, 
respectively, correspond to the substituent groups as defined in Tables 
rV-A and IV-B, respectively, but Schemes IV-A and IV-B are not 
limited by the defined substituents or compounds of Tables IV-A and 
IV-B. 



30 
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SCHEMEIV-A 




SPh 



BH3. DMS 
THF A 




CHoNHR^ 



2U 



10 



SCHEME IV-B 



15 




xii-A m 

20 

As shown in Scheme IV-A, 3-phenylthioindole- 
2-caiboxamides XI can be reduced to primary or secondary amines XII 
by reaction with an excess of borane-dimethylsulfide complex in 
25 refluxing tetrahydrofuran for 6-24 hours. As shown in Scheme IV-B, 
the primary amine XII-A can be acylated with an acid chloride, such as 
benzoyl chloride, in chloroform in the presence of pyridine, to give the 
amide Xm. 

Scheme V, below, is a general route for synthesizing, e.g., 
30 the compounds shown in Table V-A and Table V-B, infra. The 

substituent groups employed in Scheme V correspond to the substituent 
groups as defined in Tables V-A and V-B, but Scheme V is not limited 
by the defined substituents or compounds of Tables V-A and V-B. 
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H 



XIV 



SPh 
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SCHEMEV 



NaH.PhSSPh 
DMF 



H O 



1) t-BuLi 



2) R^jjN, 



.CH, 



XVIII 



\ 



OCH, 



25 



30 



SPh 




1) n-BuLi 

2) CO2 



SPh 




1) t-BuLI 

2) R^-NCO/H* 

SPh 

CHgjjNHR^ 

R^ 

XVII 
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10 



15 



20 



As shown in Scheme V, commercially available 2-methyl- 
indole XTV can be treated with sodium hydride in dimethylformamide 
in the presence of an aryldisulfide such as phenyldisulfide to give 
compound XV. Compound XV can be converted to the monoanion with 
n-butyl-lithium in tetrahydrofuran at -78°C, and then reacted with 
caibon dioxide to give carboxylate XVI. The dianion fonned by the 
reaction of XVI with t-butyllithium could be reacted with an isocyanate, 
such as phenyhso-cyanate, to give a mixture of monoacylated product 
and diacylated product XVn (see Table V-B). Alternatively, the 
dianion fomied by the reaction of XVI with t-butyUithium could be 
reacted with an N-methoxy-N-methyl amide such as N-methoxy-N- 
methyl-furan-2-caiboxamide (prepared in a manner familiar to those 
skilled in the art, e.g., by the methods described in Scheme 1) to 
produce ketones XVUI. Hie methodology described above is essentially 
that used by A. J. Katritsky and K. Akutagawa to prepare 2-indoleacetic 
acids, and is published in T Am. Chem. Soc . M» 6808 (1986). 

Scheme VI, below, is a general route for synthesizing, e.g., 
the compounds shown in Table VI, infra. The substituent groups 
employed in Scheme VI correspond to the substituent groups as defined 
in Table VI, but Scheme VI is not limited by the defined substituents or 
compounds of Table VI. 



SCHEME VI 



25 



30 




SPh 




2 eg MgCI 

THF 
-78*»Cto20''C 



As shown in Scheme VI, N-methoxy-N-methyl-3-phenyl- 
thioindole-2-cait)Oxamide XIX (or N-methoxy-N-methyl-5-chloro-3- 
phenylthioindole-2-carboxamide) (prepared as in Scheme 1) can be 
reacted with Grignard reagents (wherein is not hydrogen) such as 
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phenylmagnesium chloride, in tetrahyrodrofuran at -78°C to 20°C for 
18-48 hours, or XIX can be reacted with other organometallic reagents 
well known in the art to one of ordinary skill, to produce ketones XX. 

The compounds shown in Table VII infra, can generally be 
synthesized by those of ordinary skill in the art according to methods 
described in Schemes I through VI, with the exception of 2-(2- 
benzoxazol-2-ylethyl)-3-phenylthioindole (compound XXIV). the 
synthesis of which is described below in Scheme Vn. 

srHHMEVn 




As shown in Scheme VII, N-methoxy-N-methyl-3- 
phenylthioindole-2-caiboxamide XXI can be reduced to aldehyde XXn 
with lithium aluminum hydride in tetrahydrofuran at O^C to 20''C for 2- 
4 hours. Aldehyde XXH could be reacted with the Uthium salt of 
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[(benzoxal-2-yl)methyl]diethyl-phosphonate to produce olefin XXni, 

which is then hydrogenated in the presence of 10% palladium on 

charcoal in methanol under one atmosphere of hydrogen to give 

compound XXIV. 

The compound 5-chloro-2-cyano-3-phenylthioindole in 

Table Vn can be prepared by dehydro-sulfiirization of 5-chloro-3- 
phenyl-fliioindole-2-thiocaiboxairade with, e.g., Hg(0Ac)2. 

Using methods well-known to those skilled in the art, 
compounds of fonnula A where Y is -SO- or -S02- can be synthesized 
^° by treatment of compounds where Y is -S- with a suitable oxidizing 
agent such as, for example, meta-chloroperoxybenzoic acid (MCPBA), 
sodium periodate or hydrogen peroxide in an appropriate solvent such 
as MeOH, CHCI3 or acetic acid, or potassium persulfate in a solvent 
suchasMeOH/H20. 

Alternative routes to amide derivatives of formula A where 

Y = -SO- or -SO2- arc shown in Scheme Vin. Intennediate acid U can 
be oxidized (with for example meta-chloroperoxybenzoic acid 
(MCPBA) in CHCI3) to the Y = -SO- or -SO2- add derivative XXV 
which can then be converted to the corresponding amide derivatives 
XXVn employing the amide forming conditions indicated in Scheme I. 
In another useful sequence, intermediate ester IVa can be oxidized to the 

Y = -SO- or -SO2- ester interaiediate XXVI which on reaction with 
ammonia or a primary amine with heating is converted to compounds of 
foraiula XXVn. 



4 



30 
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XXVI 

25 



30 
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5 




10 


X 


Y 


R2 


R3 


m.p. 




H 


S 


CH3 


CH3 


194-195°C 


- 


H 


S 


H 


CHaPh 


179-1 81 °C 


15 


H 


S 


H 


Ph 


194-196°C 




H 


S 


H 


n-C4Hs 


lei-iea'C 




H 


S 


H 


CHgCHaPh 


uy-ug^c 


20 


CI 


S 


CH3 


OCH3 


57-59°C 




CI 


S 


H 








H 


S 


H 


CH3 


igy-igg^c 


25 


CI 


S 


H 


nC3H7 


210-212°C 




CI 


S 


H 




240-241 "C 


30 


CI 


S 


H 


0 


255-256''C 
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TABLE I. Cont'd 

X Y m-P- 

F S H /r)\ 239-241 



CI S H /p^ 232-233°C 

10 



15 



OH 

CI CHo H — CH2-<()> 243-244'C 



-CH.-^ 

HQ 



CI s H "AW/ 22rc 

'OCHa 



20 

CI S H 



_CH2— ZWC 



CI S H — CH2CH2CH2OH 215"'C 

25 



CI S H — ^^OCHg 229X 

30 

CI S H CH3 220-22rC 
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TABLE 1. Cont'd 

X Y m-P- 

CI s H CH2CH2CH2OCH3 lyo-iyrc 

0CH3 

CI S H CHg—^^OCHa 184''C 



CI S H CH2-< 259-260»C 

N (HCIsalt) 
H 



CI S H CHzCHg-N^N 256X 



W (HCI salt) 



CI S H CH(CH3)2 193-194°C 



CI S CH3 Ph 191-192»C 



CI S H CH2CH2CH2N(CH3)2 229-230°C 

(HCI salt) 
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TABLE I. Cont'd 
X Y "iP- 

S.---:.: 

CI S H C2H5 210-211X 



CI S H Ph 245-246°C 

10 

OCH3 

CI S H CHg-Hj^ 172»C 

15 ^ ^ 

CI S H CH2CH2CH2-N O 162-164X 



20 CI S H CHa—^ 219-219.5°C 



CI S H CHgPh 222«C 

25 



CI S H CH2— (( )>-0CH3 198'C 



30 CI S H CH2CH2OCH2CH2OH 161.5-162.5°C 
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TABLE 1. Cont'd 

X Y mp- 



CI 



CI S H — <( )>-OH >300"C 



CI S H CH2CH2OCH3 216-217.5X 



CI s H CH2CH2OC2H5 165.5-1 ey^c 



15 CI S H CH2-O 182-183»C 

^ O 



CI S H CH2-<( )) 2orc 




H CHzCjJHCHg 205'>C 

OH 



CI S H -CH2— 228-229«'C 

CI S H CH2CH2OH 222-223.5''C 

30 CI S H CH2— <^ ^-CHgNl 151-152''C 

O ^nw- 



CH; 
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TABLE I. Cont'd 



H 0CH3 lyg-iBO'C 



-(j/H-CH2CH3 



H « 153-154°C 

CH2OH 

O 

II 

H CH2COC2H5 215-215.2X 



-CHCH2OCH3 

H 168-169°C 
CH3 

QH 

H —CH/^ 202-203°C 



209-210*0 



H -CH2CH2CH2-N^ -HCI 188-189*0 
OH 

H -OHz'^ 201-206°C 



H — CHOH2OH3 138-t39''0 
OH2OH 
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TABT.E I. Cont'd 

X Y ^-P- 

CHCHoCHo 

CI S H i 137.5-139»C 

CHgOH 

OH 

S H -CHgiHCHaOH 



CI S H ^ 

CH2OH 



21 9-221 



CI S H 208-210'>C 

CH3 

CI S H "?"~^3 223-226'»C 

CHgOH 



223-226''C 



CI S H -^H— 208-210»C 

CH3 

OCH3 

CI S H -CHo-Tn 227-2280C 



30 
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TABLE I. Cont'd 



X Y 



m.p. 



CI S 



10 



15 



CI S 



CI S 



H 




CH2OH 229-230''C 



H 



CH2CH2OH 

•CH2— 217-219°C 



H 



214-216«'C 



CI S 



20 



OH 



H -CH; 




193-195.5°C 



CI S 



H -H 



213-215°C 



25 



CI SO2 



H H 



255-257''C 



30 CI SO; 



249-251 *'C 
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TABLE I. Cont'd 



R2 



R3 



m.p. 



CI SO2 H -CH2CH2OH isa-aoox 



10 



15 



CI SO2 



CI SO2 



H 



-ch,-Qn 



0CH3 



H -CH 



212-215''C 



20 



CI SOj 



H 



-CHa-TT-N 




S^^CHa 



CI SO2 H -CHg- 




211-21 5°C 



■F 275-278''C 



25 



30 



CI SO, 



CI SO2 



H -CH,-hQ 
CI CI 



H 



265-270"C 



149°C 
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TABLE n 



Y-R 




H O 



jib 



m.p. 



10 H 



H 



15 



OCH3 S 



Ph 



CHaO 



Ph 



CH, 



CHg 



CH3 



179-1 eo-'C 



195-197°C 



211-212''C 



20 



CI S 



CI 



Ph 



Ph 



CH3 



193-196'C 



CHzPh 154-155''C 



25 



CI S 



Ph 



CoHi 



2"5 



163-164°C 



CI CH2 



Ph 



196-197X 



30 



Ph 



C2H5 149°C 
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TABLE m 




(0)„ 



n 



m.p. 



10 



H Ph 



Ph 



1 H 71-74°C 



15 



H Ph 



Ph 



H 



20 



H Ph 



Ph 



Ph 



CHg 



25 H 




H 168-169"C 



1 H lee-iey^c 



Ph 1 H 1 64.5-1 eS-S^C 



30 



OCH3 Ph 
H 

CH3 

H Ph 



Ph 



Ph 



Ph 



1 H 



1 H 



yo-BCC 
171.5-172.5°C 



CH3 98-99''C 
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TABLE m. Cont'd 



X R R^* n Rx m.p. 

H Ph 1 H - 



H Ph -Al J/ 1 H ISB-UO'C 

OCH, 



H Ph --^Q^-O^^ 0 H 

15 



H Ph — OH 1 H 219-220»C 

20 

CI Ph Ph 1 H 158-162«C 



OH 

25 



H Ph — (( )> 1 H 



30 
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TABLE IV-A 



SPh 




CHzNHR^ 



10 



15 



-CHgPh 
-Ph 

-n-C4H9 
-H 



m.p. 



199-20rC 



20 



25 



30 



■CH3 

-Ph 



TABLE IV-B 



SPh 




m.p. 



64-65*C 
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TABLE V-A 

SPh 



5... . 




H -CHzPh H 




154-155X 
101.5-103.5"'C 

127-129''C 
99-1 03»C 



25 
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TABLE V-B 

SPh 



5- • 




10 



H -Ph 



15 H -Ph 



H ee-es^c 



-^NHPh 123-125*0 

o 



20 



25 



30 
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TABLE VI 



Y-Ph 



10 




fa • 



H O 



R 



1a 



m.p. 



15 



20 



25 



30 



CI 

CI 

H 

H 

CI 

CI 

CI 
CI 
CI 
CI 
CI 

cr 



s 
s 
s 



s 

CH2 
CH2 
S02 
S02 

S02' 



-Ph 



-Ph 



"CoH; 



2"5 



-CH3 

-C2H5 
-Ph 
cyclopropy 
-C2H5 
-CH3 



ISA-ISS^'C 



-CH2Ph 219-220'C 



lai.s-iaa.s'C 



— CI 142-149°C 



196-197°C 



— <P>-CI 214-215»C 



178»C 

203-205»C 

161-163°C 

224-226»C 

226-227''C 

184-187;5°e 
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TABLE Vn 




10 

X Rx 





m.p. 


H 


128-130°C 


-^NHPh 
0 


isy-iss^c 


-CPh 


124-125*»C 



H -CH3 
15 H -CH3 



H -CHs 

20 



H -CHgCHgPh H 117-120.5»C 

H -CH2CHr-/"^^]l^ H 92-193«C 

CI -CN H 172-174«C 



CI 

30 



-(|j-NHCH2-Yj| " 



143-144*C 



S 

CI -Q-NH2 H 217' 

ll ^ (decomp.) 

S 
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The compounds of the present invention are useful in the 
inhibition of HIV reverse transcriptase, the prevention or treatment of 
infection by the human immunodeficiency vims (HIV) and the treatment 
of consequent pathological conditions such as AIDS. Treating AIDS or 
preventing or treating infection by HlV is defmed as ihcliidihg. But not 
limited to, treating a wide range of states of HIV infection: AIDS, ARC 
(AIDS related complex), both symptomatic and asymptomatic, and 
actual or potential exposure to HIV. For example, the compounds of 
this invention are useful in treating infection by HTV after suspected past 
exposure to HIV by, e.g., blood transfusion, organ transplant, exchange 
of body fluids, bites, accidental needle stick, or exposure to patient 
blood during surgery. 

The compounds of this invention are also useful in the 
preparation and execution of screening for antiviral compounds. For 
example, the compounds of this invention are useful for isolating 
enzyme mutants, which are excellent screening tools for more powerful 
antiviral compounds. Furthermore, the compounds of this invention are 
useful in establishing or determining the binding site of other antivirals 
to HIV reverse transcriptase e.g., by competitive inhibition. Thus tiie 
compounds of this invention are commercial products to be sold for 
these purposes. 

For inhibition of HIV reverse transcriptase, the prevention 
or treatment of infection by HIV and the treatment of AIDS or ARC, 
the compounds of the present invention may be administered orally, 
paienterally (including subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques), by 
inhalation spray, or rectally, in dosage unit formulations containing 
conventional non-toxic phannaceutically-acceptable carriers, adjuvants 
and vehicles. 

Thus, in accordance with the present invention there is 
furtherT>rovided a method of treating and a pharmaceutical composition- 
for treating HTV infection and AIDS. The treatment involves 
administering to a patient in need of such treatment a pharmaceutical 
composition comprising a pharmaceutical carrier and a therapeutically- 
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effective amount of a compound of the present invention. 

These phannaceutical compositions may be in the form of 
orally-administrable suspensions or tablets; nasal sprays; sterile 
injectable preparations, for example, as sterile injectable aqueous or 
oleagenous suspensions or suppositories. 

When administered orally as a suspension, these 
compositions are prepared according to techniques well-known in the 
art of phannaceutical formukition and may contain microciystalline 
cellulose for imparting bulk, alginic acid or sodium alginate as a 
suspending agent, methylcellulose as a viscosity enhancer, and 
sweetners/flavoring agents known in the art. As immediate release 
tablets, these compositions may contain microcrystalline cellulose, 
dicalcium phosphate, starch, magnesium stearate and lactose and/or 
other excipients, binders, extenders, disintegrants, diluents and 
lubricants known in the art. 

When administered by nasal aerosol or inhalation, these 
compositions are prepared according to techniques well-known in the 
art of pharmaceutical formulation and may be prepared as solutions in 
saline, employing benzyl alcohol or other suitable preservatives, 
absorption promoters to enhance bioavailability, fluorocaibons, and/or 
other solubilizing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated 
according to known art, using suitable non-toxic, parenterally- 
acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water. 
Ringer's solution or isotonic sodium chloride solution, or suitable 
dispelling or wetting and suspending agents, such as sterile, bland, fixed 
oils, including synthetic mono- or diglycerides, and fatty acids, 

including oleic acid. 

When rectally administered in the form of suppositories, 
these compositions may be prepared by mixing the drug with a suitable 
non-irritating excipient; such as cocoa butter, synthetic glyceride.e&ters. 
or polyethylene glycols, which are solid at ordinary temperatures, but 
Uquidify and/or dissolve in the rectal cavity to release the drag. 
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The compounds of this invention can be administered orally 
to humans in a dosage range of 1 to 100 mg/kg body weight in divided 
doses. One preferred dosage range is 1 to 10 mg/kg body weight orally 
in divided doses. Anotiier preferred dosage range is 1 to 20 mg/kg 
body weight orally in divided' doses. It will be underetobd, However, 
that the specific dose level and frequency of dosage for any particular 
patient may be varied and will depend upon a variety of factors 
including the activity of the specific compound employed, the metabolic 
stability and length of action of that compound, the age, body weight, 
general health, sex, diet, mode and time of administration, rate of 
excretion, drug combination, die severity of the particular condition, 
and the host undergoing therapy. 

The present invention is also directed to combinations of 
the HIV reverse transcriptase inhibitor compounds with one or more 
agents useful in the treatment of AIDS. The compounds of this 
invention can be administered in combination with other compounds 
that are HTV reverse transcriptase inhibitors, and/or with compounds 
that are HTV protease inhibitors. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre- 
exposure and/or post-exposure, in combination with effective amounts 
of the AIDS antivirals, such as those in the following Table VIE. 

When used in a combination treatment with compounds of 
die instant invention, dosage levels of HIV protease inhibitors of the 
order of 0.02 to 5.0 or 10.0 grams-per-day are useful in the treatment 
or prevention of the above-indicated conditions, with oral doses two-to- 
five time higher. For example, infection by HTV is effectively treated 
by the administration of from 10 to 50 milligrams of the HTV protease 
inhibitor per kilogram of body weight from one to three times per day. 
It will be understood, however, that the specific dose level and 
frequency of dosage for any particular patient may be varied and will 
depend upon a variety of factors including the activity of die specific 
compound employed, the metabolic stability and length of action of that 
compound, the age, body weight, general healdi, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity 
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5'. '^t' 



10 



of the particular condition, and the host undergoing therapy. 

Dosages of HTV reverse transcriptase inhibitors, when used 
in a combination treatment with compounds of the instant invention, are 
comparable to those dosages specified above for the instant compounds. 

It will be undeiistood that the scope of 'bdinbiflaitibhs of the' 
compounds of this invention with AIDS antiviials is not limited by 
Table Vin but includes in principle any combination with any pharma- 
ceutical composition useful for the treatment of AIDS. 

TABLE Vm 



15 



Dnif Name 
ddl 

Dideoxyinosine 



Manufacturer 

Bristol-Myers 
(New York, NY) 



Indication 
AIDS. ARC 



Dideoxycytidine; 
ddC 



Hoffman-La Roche 
(Nutley,NJ) 



AIDS, ARC 



20 



25 



30 



Zidovudine; AZT 



L-697,661 



Burroughs Wellcome 
(Rsch. Triangle Park, 
NC) 



Merck 

(Rahway, NJ) 



AIDS, adv, ARC 
pediatric AIDS, 
Kaposi's sarcoma, 
asymptomatic HTV 
infection, less severe 
HIV disease, 
neurological 
involvement, in 
combination with other 
therapies. 

AXDS. ARC, ~ 
asymptomatic HTV 
positive, also in 
combination with AZT. 
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TARTP. Vm (Cont'd) 



Dnip Name 
L-696;229 



Manufacturer 
Merck 

(Rahway, NJ) 



Indication 

AIDS, ARC, 
asymptomatic HTV 
positive, also in 
combination with AZT. 



L-735,524 Merck AIDS, ARC, 

(Rahway, NJ) asymptomatic HTV 

positive, also in 
combination with AZT. 



L-738,372 Merck AIDS, ARC, 

(Rahway, NJ) asymptomatic HTV 

positive, also in 
combination with AZT. 



L-738,872 Merck AIDS, ARC, 

(Rahway, NJ) asymptomatic HIV 

positive, also in 
combination with AZT. 



Compounds of Table Vm are the following: L-697,661 is 
3-([(4,7-dichloro-l,3-benzoxazol-2-yl)-methyl]-amino)-5-ethyl-6- 
methyl-pyridin-2(lH)-one; L.696,229 is 3-[2-(l,3-benzoxazol-2- 
yl)ethyl]-5-ethyl-6-methyl-pyridin-2(lH)-one; L-735,524 is an HIV 
protease inhibitor with the chemical name N-(2(R)-hydroxy-l(S)- 
indanyl)-2(R)-phenyhnethyl-4-(S)-hydroxy-5-(l-(4-(3-pyridyl-methyl)- 
2(S)TN'-(t-butylcarboxamido)piperazinyl))pentaneaniide; L-738,372 is 
6-chloro-4(S)-cyclopropyl-3,4-dihydro-4-((2-pyridyl)-ethynyl)- 
quinazolin-2(lH)-one; L-738,872 is N-tert-butyl-l-[2XR)-hydroxy-4'- 
phenyl-3'(S)-[3"(R)-[l"M"'-dioxo.2'"(R)-methylethyl]tetrahydro- 
thienyloxycarbonylamino]-butyl]-4-[4'-(2"-chloro-6"-methyl)pyridyl- 
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mefliyl]-pipera2ine-2(S)-carboxamide. 

REVERSE TR ANSCRIPTAvSE ASSAY 

The assay measures Ae incorporation of tritiated deoxy- 
giianosine monophosphate by'iecombinatft HIV reverse trans:criptase 
(HIV RTR) (or other RT) into acid-precipitable cDNA at the Km values 
of dGTP and poly r(e)-oligo d(G)l2-18. The inhibitors of the present 
invention inhibit this incorporation. 

Thirty of a reaction mixture containing equal volumes 
of: 500 mM Tris'HCl (pH 8.2), 300 mM Mga2, 1200 mM KCl, 10 mM 
mr, 400 jig/mL poly r(c)»oligo d(G) [prepared by dissolving 1.5 mg 
(25 U) poly r(C)-oligo d(G) in 1.5 ml sterile distilled H2O and diluting 
to 400 ^g/ml], 0.1 ]iCi/\i\ [^H] dGTP, 160 \iU dGTP, was added to 10 
Hi sterile distilled H2O, 2.5 ^il of potential inhibitor and 10 ^iL of 5 nM 
purified HTV RTr in mbes. The mixture was incubated at 3TC for 45 
minutes. 

After incubation is complete, the tubes were cooled in ice 
for 5 minutes. Ice-cold 13% TCA containing 10 mM NaPPi (200 ^1) 
are added and the mixture incubated on ice for 30 minutes. The 
precipitated cDNA is removed by filtration using presoaked glass filters 
[TCA, NaPPi]. The precipitate is then washed with IN HCl, 10 mM 
NaPPi. 

The filter discs are then counted in a scintillation counter. 

Under these conditions [dGTP] and poly r(C)-oligo 
d(G)l2-18 each are approximately equal to the appropriate Km value. 
Approximately 5-6,000 cpm of [3H] dGMP are incorporated into acid- 
precipitable material. The RT reaction is concentration- and time- 
dependent. DMSO (up to 5%) does not affect enzyme activity. 
Calculated IC50 values for the tested compounds of this invention vary 
from about 3 nM to more than 300 ^M. The IC50 values of the most 
preferred compounds range from about 3 nM to about 35 nM. 
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TX ^HmTTTON OF VTRUS SPREAD 

A. Pmparation of HIV-infected MT-4 Cel l Suspension 
MT cells were infected at Day O at a concentration of 

250.000 perm! with a I:2000mtiSn Of HIVn stmiiim stctok"^^^^ " 
125 pg p24/ml; sufficient to yield £ 1% infected ceUs on day 1 and 25- 
100% on day 4). CeUs were infected and grown in the following 
medium: RPMI 1640 (Whittaker BioProducts), 10% inactivated fetal 
bovine serum, 4 mM glutamine (Gibco Labs) and 1;100 Penicillin- 
Streptomycin (Gibco Labs). 

The mixture was incubated overnight at 3VC in 5% CO2 

atmosphere. 

B. Treatment with Inhibitors 

Serial two-fold dilutions of compound were prepared in 
cell culture medium. At Day 1, aliquots of 125 ^il of compound were 
added to equal volumes of HIV-infected MT-4 cells (50,000 per well) in 
a 96-well microliter cell culture plate. Incubation was continued for 3 
days at 37*'C in 5% CO2 atmosphere. 

C. Measuremen t of Vims Spread 

Using a multichannel pipettor, the settled cells were 
resuspended and a 125 pi harvested into a separate microtiter plate. 
After the settling of the cells, the plates were frozen for subsequent 
assay of the supernatant for HIV p24 antigen. 

The concentration of HIV p24 antigen was measured by an 
enzyme immunoassay, described as follows. Aliquots of p24 antigen to 
be measured were added to microwells coated with a monoclonal 
antibody specific for HIV core antigen. The microwells were washed at 
this point, and at other appropriate steps that follow. Biotinylated HIV- 
specific antibody was then added< followed by conjugated, streptavidin^ 
horseradish peroxidase. A color reaction occurs from the added 
hydrogen peroxide and tetramethylbenzidine substrate. Color intensity 
is proportional to the concentration of HIV p24 antigen. 
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The cell culture inhibitory concentration (CIC95) for each 
compound is defined as that concentration which inhibited by greater 
than 95% the spread of infection, as assessed by a greater than 95% 
reduction in p24 antigen production relative to untreated controls. The 
^ tested compounds of the present invention were fduridl^to have CIC95 ' 
values ranging from about 3 nM to about 400 nM for preferred species, 
and up to about 40 for others. 

EXAMPLE 1 

10 

Preparation of N-(3-pyridyhnethyl)-5-chloro-3-phenylthioindole-2- 
carhox amide . _ — 

Step A : 5-Chloro-3-phenvlthioin dole-2-carboxvlic acid 

To a suspension of sodium hydride (3.0 g, 60% dispersion 
in oil, 0.076 mol) in dimethylformamide (125 mL) was added 5- 
chloroindole-2-carboxylic acid (5.0 g, 0.0255 mol) and phenyldi- 
sulfide (6.1 g, 0.028 mol). The reaction was heated under nitrogen at 
50°C overnight. The reaction was cooled, and additional sodium 
hydride (1.8 g) and phenyldisulfide (3.6 g) were added and heating 
continued for 1 h. The reaction was cooled and the dimethylformamide 
distilled in vacuo. The residue was partitioned between ethyl acetate 
and water. The aqueous layer was separated and the pH adjusted to pHl 
with 10% aqueous hydrochloric acid. TTie aqueous phase was extracted 
with ethyl acetate, and the ethyl acetete extract was washed with water 
and saturated brine, and dried over magnesium sulfate. The crude 
product was recrystallized from ethyl acetate in hexane to afford the 
title compound as an off-white solid. 

30 

StepB : N-(3-pyridyhnethyl)-5-chloro-3-phenylthioindole-2- 

cqrboxamide . 

Benzotriazol-l-yloxytris(dimethylamino)phosphonium 

hexafluoiphosphate (0.73 g, 1.6 nunol) was added to a solution of 5- 
chloro-3-phenylthio-indole-2-carboxyhc acid (0.50 g, 1.6 mmol), 3- 
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aminomethylpyridine (0.35 g, 3.2 mmol) and triethylamine (0.50 mL, 
3.2 mmol) in degassed dimethylfomiamide (25 mL). The reaction was 
stirred at room temperature overnight. The precipitated product was 
filtered and the filter cake washed well with water. The solid was 
^ triturated with 30% ethyl acetate in hexane, filtered aiid dried at 6CrC7h 
vacuo for 72 h. The title compound was obtained as an off-white solid, 
mp 240-24i°C. 

Analysis calculated for C2lHi6CIN3OS-0.25 H2O: 
C. 63.31; H, 4.17; N, 10.54 
10 Found: C, 63.34; H. 4.06; N. 10.71 

NMR (DMS0-d6): 5 12.54 (IH, s), 8.91 (IH, t, J=6 Hz), 8.51 (IH, s), 

8.42 (IH, d, J=5 Hz), 7.58 (2H, m). 7.45 (IH, m). 7.25 (4H, m). 7.15 
(IH. t, J=7 Hz), 7.04 (2H, d, J=8 Hz), 4.58 (2H, d, J=6 Hz). 

15 FXAMPLE 2 

Preparation of Metbvl 5-chloro- 3-phenvlthioindn1e-2-carboxvlate 
Oxalyl chloride (0.70 mL, 9.6 mmol) was added to a 
solution of 5-chloro-3-phenylthioindole-2-caiboXylic acid (0.97 g, 3.2 

20 mmol) in chloroform (50 mL) under nitrogen. The reaction was 

refluxed for 3 h, cooled and reduced to dryness in vacuo. The resulting 
solid was dissolved in chloroform and added to methanol at 0°C. The 
methanol was removed in vacuo and the crade product chromato- 
graphed on silica gel with 20% ethyl acetate in hexane. The title 

25 compound was obtained as a solid, mp 193-196'*C. 
Analysis calculated for C16H12CINO2S 

C, 60.47; H, 3.81; N, 4.42 
Found: C, 60.09; H, 3.50; N, 4.67 

FXAMPLE 3 

30 

Preparation of Fthvl 5-Chln ro-3-benzvlindn1e-2^carboxvlate 

The title compound was prepared according to the 
procedure described by Inaba, S., fital-, Chem. Pharm. Bull, 24, 1076- 
1082 (1976). Recrystallization from benzene gave the title compound as 
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pale yellow needles, mp 196-197''C. 
Analysis calculated for C18H16CINO2 

C, 68.90; H, 5.13; N, 4.46 
Found: C. 68.64; H, 5.10; N, 4.56 

5 . 

EXAMPLE 4 

Preparation of 2-Phenvlsulfinvlmethvl-3-phenvlthioindole 

10 Step A : 2-Hvdroxvmethvlindole 

A suspension of lithium aluminum hydride (2.0 g, 0.^ 
mol) in tetrahydrofuran (100 mL) was cooled with stirring to 0°C 
under nitrogen. A solution of ethyl indole-2-carboxylate (10.0 g, 0.052 
mol) in tetrahydrofuran was added dropwise, maintaining the reaction 

15 temperature between 0-5**C. After 1 h, the reaction was quenched with 
saturated sodium potassium tartrate solution. The reaction was filtered 
and the filter cake washed well with tetrahydrofuran. The tetrahydro- 
furan was evaporated in vacuo and the residue partitioned between ethyl 
acetate and water. The etiiyl acetate solution was washed with water, 

20 saturated brine, dried over magnesium sulfate, filtered and freed of 
solvent. The title compound was obtained as a yellowish solid. 
NMR (CDCI3): 5 8.18 (IH, bs), 7.57 (IH, d, J=8 Hz), 7.35 (IH, d, J=8 

Hz), 7.26 (IH, s), 7.18 (IH, dt, J=l, 8 Hz), 7.10 (IH. dt, J=l, 8 Hz). 
6.41 (IH, bs), 4.84 (2H, s). 

25 

StepB : 2-PhenvlthiQmethvlindole 

2-Hydroxymethylindole (6.94 g, 0.047 mol) and 
phenyldisulfide (10.8 g, 0.049 mol) were dissolved in tetrahydrofuran 
(200 mL) and cooled to 0°C under nitrogen. Tri-n-butylphosphine 
30 (11 .7 mL. 0.047 mol) was added and the reaction stirred for 1 h. 

Additional phenyldisulfide (1.5 g, 0.007) and tri-n-butylphosphine (5.1 
mL, 0.20 mol) was added, and the reaction stiried at room temperatofe 
until complete. The tetrahydrofuran was removed in vacuo and the 
residue chromatographed on silica gel eluting with 5% ethyl acetate in 
hexane. The title conq)ound was obtained as clear colorless plates, mp 
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100-101.5°C. 

Analysis calculated for C15H13NS 
C, 75.27, H, 5.47, N. 5.85 
Found; C, 74.52, H. 5.39. N, 5.95 

Step C : :^-Phenvlthio-2-phenvlthiomethvlmdole 

A suspension of sodium hydride (0.37 g 60% dispersion in . 
oil, 9.4 mmol) in dimethylformamide (50 mL) was cooled to 0°C. 
2-Phenylthiomethylindole (1.5 g, 6.3 mmol) was added portionwise, and 

10 the reaction stirred at O^'C for 15 min. Phenyldisulfide (1.5 g, 6.9 

mmol) was added and the reaction stirred at 20''C for 6 h. The reaction 
was quenched with water and extracted with ethyl acetate. The organic 
extract was washed with water, saturated brine and dried over 
magnesium sulfate. Filtration and evaporation of solvent left an oil 

15 which was purified by medium pressure chromatogrs^hy on silica gel 
using 5% ethyl acetate in hexane. The title compound was obtained as 
an oil. 

Analysis calculated for C2lHi7NS2'H2O«0.15-C4H8O2 

C, 68.50; H, 5.33; N 3.60 
Found: C, 68.40; H, 4.65; N, 3.86 

20 

StepD : 2-Phenvlsulfi nvlmethvl-3-phenvlthioindole 

A solution of 3-phenylthio-2-phenyllhiomethylindoIe 
(0.750 g, 2.94 mmol) in methanol (100 mL) was cooled to O^C with 
stirring. Monoperoxyphthalic acid magnesium salt (0.908 g, 80% 
peracid) in methanol (50 mL) was added slowly dropwise. After 
addition, the reaction was stirred an additional 30 min., then quenched 
with 10% aqueous sodium thiosulfate (2 mL). The methanol was 
removed in vacuo, and the residue partitioned between ethyl acetate and 
water. The organic phase was washed successively with water and 
^° saturated brine, then dried over magnesium sulfate. Filtration and 
concentration of the filtrate in vacuo gave an oil which was purified by 
chromatography on silica gel using 20-30% ethyl acetate in hexane. 
The title compound was obtained as a foam, mp 71-74''C. 
Exact mass calculated for C21H17NOS2: 364.082982. 
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Found: 364.084549. 

NMR (DMS0-d6) 5 1 1.82 (IH, s), 7.50 (6H, m), 7.23 (IH, d, J=8 Hz). 
7.15 (3 H, m) 7.05 (2H, m) 6.90 2H, m), 4.43 (IH, d, J=13 Hz), 4.38 
(lH,d,J=13Hz). 

EXAMPLE 5 



10 



15 



20 



25 



30 



Preparation nf 2-Phenvlcafhoxamido methvl-3-phenvlthioindole 

Step A : 3-Phenvthioi ndnle-2-carboxamide 

Hie title compound was prepared from 3-phenylthioindole- 
2-caiboxylic acid (prepared according to the procedure described by 
Atkinson, J.G. et al-. Synthesis, p. 480-481 (1988), (4.01 g, 0.015 mol), 
ammonia (large excess), and benzotriazol-l-yloxytris(dimethyl- 
amino)phosphoniiim hexafluoiphosphate (7.2 g, 0.016 mol) in 
dimethylformamide according to the general procedure described in 
Example 1 for the preparation of N-(3-pyridyhnethyl)-5-chloro-3- 
phenylthio-2-carboxamide. The title compound was obtained as a pale 
yellow solid. 

StepB : 2-ATninometh vl-3-phenv]thioindole 

A solution of 3-phenylthioindole-2-caiboxamide (1.9 g, 7.1 
mmol) in tetrahydrofiiran was cooled under nitrogen to O^C and treated 
with neat boranedimethylsulfide complex (7.1 mL, 0.070 mol). The 
reaction was rcfluxed for 7 h, cooled to O^'C and quenched with 10% 
aqueous hydrochloric acid. The solution was adjusted to pH 8 with 20% 
aqueous sodium hydroxide. The reaction was extracted with ethyl 
acetate and the organic extract washed with saturated brine, and dried 
over magnesium sulfate. The title compound was obtained as a pale 
yellow oil. 

Step C : 2-Phenvlcarhoxamidome -thv1-3-phenvlthioindole 

2-Aminomethyl-3-phenylthioindole (0.85 g, 3.3 mmol) was 
dissolved in chloroform (15 mL) and cooled under nitrogen to O^C. 
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Pyridine (2.7 mL, 33 mmol) was added, followed by benzoyl chloride 
(1.1 mL, 10 mmol). The reaction was stirred at 20°C for 1 h and 10% 
aqueous hydrochloric acid added. The layers were separated and the 
organic phase washed successively widi water, saturated sodium 
^' bicarbonate and saturated brine. The chldroforin solution was dHSd 
over magnesium sulfate, filtered and evaporated to dryness. The 
resulting oil was chromatographed on silica gel with 5% ethyl acetate in 
methylene chloride. The tifle compound was obtained as a solid, mp 64- 
65*0 

^ ° Analysis calculated for C22H 1 8N2OS.O.2 H2O 
C, 73.00; H, 5.08; N, 7.74 
Found: C, 72.93; H, 5.02; N, 7.66 

EXAMPLE 6 

15 

Preparation of 2-(N-Phenylacetamido)-3-phenyl-thioindole and 2-(N- 

PhenvlacetamidoVl-fphenvI-cartoamovlV3-phenvlthioindole 

2-Methyl-3-phenylthioindole (0.50 g, 2.1 mmol) (prepared 
according to the procedure described by Atkinson, J. G., et al., 

20 Synthesis, p. 480-481 (1988), was dissolved in dry tetrahydrofiiran and 
cooled under nitrogen to -78°C. A solution of n-butyllithium in hexane 
(0.83 mL, 2.5 M) was added via syringe. Carbon dioxide was bubbled 
into the reaction mixture over a period of several minutes; unreacted 
carbon dioxide was removed by freezing the reaction at liquid nitrogen 

25 temperature under high vacuum and wanning to -78''C. A solution of 
t-butyllithium in hexane was added (1.35 mL, 1.7 M) and the reaction 
stirred for 20 min. Phenylisocyanate (0.23 mL, 2.1 mmol) in 
tetrahydrofiiran (1.5 mL) was added and the reaction stirred at 20°C 
overnight. The reaction was diluted with water and extracted with ethyl 

30 acetate. The organic phase was washed with saturated brine and dried 
over magnesium sulfate. Filtration and evaporation of solvent left an 
amber oil. The cmde products were chromatographed on sihca gel 
eluting successively with 15%, 20%, and 40% ether in hexane. 2-(N- 
Phenylacetamido)-3-phenylthioindole was isolated as a sohd, mp 66- 
68'*C. 



wo 94/19321 



PCT/US94/01694 



-77- 

Analysis calculated for C22H1 8N2OS 

C. 72.98; H, 5.01; N, 7.73 
Found: C, 72.99; H, 4.87; N, 732 

Later fractions contained 2-(N-phenylacetamido)-l- 
5- (phenylcarbamoyl)-^3-phenylthioindole, jnp,123-125.*'C. 
Analysis calculated for C29H23N3O2S 

C, 70.28, H, 4,67, N, 8.47 
Found: C, 70.37, H, 4.61; N, 8.34 

EXAMPLE 7 

10 

Prpparation of 2-f2-QxQ-2-furan-3-vnethvl-3- phenvlthioindole 

Step A : N-Methoxv-N-methvlfiiran-3-carboxamide 

The title compound was prepared from furan-3-carboxylic 
acid (3.4 g, 0.030 mol), N,0-dimethylhydroxylamine hydrochloride 
hydrochloride (2.9 g, 0.030 mol) triethylamine (8.3 mL, 0.060 mol) 
and benzotriazol- 1 -yloxytris(dimethylamino)phosphonium 
hexafluorphosphate (13.3 g, 0.030 mol) according to the general 
procedure described in Example 1 for N-(3-pyridylmethyl)-5-chloro-3- 
phenylthio-2-caiboxamide. 

NMR (DMSO-d6) 5 8.25 (IH. s), 7.75 (IH. s), 3.70 (3H, s). 3.22 
(3H, s). 

StepB ; 2-f2-Qxo-2-fiiTan-3-vnethv1-3-phenvl thioindole 

The title compound was prepared from N-methoxy-N- 
methylfuran-3-carboxamide (0.32 g, 2.1 mmol), and 2-methyl-3- 
phenylthioindole (0.50 g, 2.1 mmol) according to the general procedure 
described in Example 6 for the preparation of 2-(N-phenylacetamido)- 
3-phenyl-thioindole. The cmde product was chromatographed on silica 
^° gel with chloroform. The title compound was obtained as a pale-yellow 

soUd,mpl27-129''C. 

Analysis calculated for C20H15NO2S 

C, 72.05; H, 4.54; N, 4.20 
Found: C, 72.08; H, 4.57; N, 4.24 
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EXAMPLE 8 

Prpparatinn of 2-Ben7 nv1-5-chloro-:^-phenvlthiomdole 

Step A : N^feffi6xy-N-mfcthyl-5-ch!oro-3^-phenylthioinxiole-2« 

carhoxamide _ 

The title compound was prepared from 5-chloro-3-phenyl- " 
thioindole-2-carboxylic acid (1.0 g, 3.30 mmol)) N,0-dimethyl- 
hydroxylamine hydrochloride (0.64 g, 6.6 mmol), triethylamine (1.0 
mL, 7 mmol) and benzotriazol-l-yloxytris(dimethylamino)phosphonium 
hexafluoiphosphate (1.64 g, 3.6 mmol) in dimethylformamide 
according to the general procedure described in Example 1 for the 
preparation of N-(3-pyridylmethyl)-5-chloro-3-phenylthio-2- 
carboxamide. 

Step B : 7-Renzovl-5-chloro-3-ph envlthioindole 

N-Methoxy-N-methyl-5-chloro-3-phenylthioindole-2- 
caiboxamide (0.24 g, 0.69 mmol) was dissolved in dry tetrahydrofuran 
(5 mL) and cooled to -78°C under nitrogen. A solution of 
phenyhnagnesium chloride in tetrahydrofuran (0.81 mL, 2M) was 
added via syringe and the reaction wanned to 20''C ovemight. Water 
and ethyl acetate were added to the reaction and then separated. The 
organic phase was washed with water, 5% aqueous hydrochloric acid, 
saturated sodium bicarbonate, saturated brine, and dried over 
magnesium sulfate. Filtration and evaporation of solvent gave the crade 
product which was chromatographed on silica gel with 10% ether in 
hexane. Hie title compound was obtained as a solid, mp 154-155'*C. 
Analysis calculated for C21H14C3NOS 
C, 69.32; H, 3.88; N, 3.85 
30 Found: C. 68.61; H, 3.83; N, 3.83 



10 
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EXAMPLE 9 

Preparation of 2-r2-BenzoyazQl-2-vlethv l'>-^-phenvlthioindole 

Step A : N-MethoxV-N-^ethvl-3-phen vlthitiindde-2^cart)Oxamide - 
The title compound was prepared from 3-phenyltiiioindole- 
2-caiboxylic acid (1.0 g, 3.7 mmol), N,0-dimethylhydroxylamine 
hydrochloride (0.54 g, 55 mmol), triethylamine (1.5 mL, 11 mmol) 
andbenzotriazol-l-yloxytris(dimethylamino)phosphomiim 
hexafluoiphosphate (1.64 g, 3.7 mmol) according to the procedure 
described in Example 1 for N-(3-pyridyhnethyl)-5-chloro-3-phenylthio- 

2- carboxamide. 

StepB : 3-Phenvlthioindole-2-c3 rhnxa1dehvde 

N-Methoxy-N-methyl-3-phenylthioindole-2-carboxamide 

(1.57 g, 5.26 mmol) was dissolved in tetrahydrofiiran (150 mL) and 
cooled to 0°C under nitrogen. A solution of lithium aluminum hydride 
in tetrahydrofiiran (5.76 mL, IM) was added slowly via syringe and the 
reaction stirred a total of 1.5 h. Ethyl acetate (30 mL) was added, 
followed by saturated sodium potassium tartrate solution. Tbe layers 
were separated and the organic phase washed wife saturated brine and 
dried over magnesium sulfate. Filtration and evaporation of solvent 
gave the title compound as a yellow solid. 

StepC : trans-2-(2-Ben 7nTazol-2-vlethenvn-3-phenvlthioindole 

n-Butyllithium in hexane (3.47 mL, 2.5 M) was added to a 
solution of [(benzoxal-2-yl)-methyl]diethylphosphonate (2.34 g, 8.68 
mmol) in tetrahydrofiiran (50 mL) at -78''C under nitrogen. The 
reaction was stirred for 20 min., and warmed to -20°C. A solution of 

3- phenylthioindole-2-caiboxaldehyde (1.10 g, 4.34 mmol) in 
tetrahydrofiiran (30 mL) was added and the reactioa stirred at 20°C . 
overnight. Ethyl acetate and water were added and the layers separated. 
The organic layer was washed with saturated brine and dried over 
magnesium sulfate. The crude product was triturated with 1:1 hexane 
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ethyl acetate and collected by filtration. The title compound was 

obtained as a yellow solid, mp IdQPC. 
Analysis calculated for C23H16N2OS 
C, 72,32; H,4.58; N. 7.33 
& Found: G, 72.41; H, 4^0; N, 7.44 

Step D : 2-f2-Benzoxa7ol-2-vlethvlV3-phenvl tliioindole 

A solution of trans-2-(2-benzoxazol-2-ylethenyl)-3- 
phenylthioindole (0.420 g, 1.14 mmol) in 1:1 methanol/tetrahydrofuran 

10 (250 mL) was stirred under 1 atmosphere of hydrogen in the presence 
of 10% palladium on charcoal (100 mg). Additional catalyst was added 
as needed to drive the reaction to completion. The catalyst was 
removed by filtration, and the filtrate concentrated in vacuo. The 
resulting solid was triturated with 10% ethyl acetate in hexane and 

15 collected by filtration to afford the title compound, mp 192-193*'C. 
Analysis calculated for C23H1 gNiOS 

C, 72.80; H, 5.04; N. 7.38 
Found: C, 72.78; H, 4.95; N, 7.45 

F.XAMPLE 10 

20 

Preparation of N-2-Furanyhnethyl-5-chloro-3-phenylthioindole-2- 

carhoxamide ^ — 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 2- 
aminomethylfuran for 3-aininomethylpyridine. The 
dimethylformamide was removed in vacuo, and the residue triturated 
with 1:1 ethyl acetate-hexane and filtered. Recrystallization from 
acetonitrile gave the title compound, mp 214°C. 
Analysis calculated for C20H15CIN2O2S 
30 c, 62.74; H, 3.95; N, 7.32 

Found: C, 62.27; H, 3.88; N, 7.41 

NMR (DMS0-d6): 5 12.55 (IH. s), 8.72 (IH, t, J=6 Hz), 7.55 (IH, m); 
7.54 (IH, d, J=8 Hz), 7.45 (IH, d, J=2 Hz), 7.15 (IH, tt, J=7, 1 Hz), 
7.08 (IH, s), 7.06 (IH, d. J= 8 Hz). 6.35 (IH, m), 6.18 (IH, m), 4.56 
(2H, d,J=6Hz). 
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EXAMPLE 11 

preparation of N-'^-Pvridvl-5-chloro-3-phenvlthioin dole-2-carbQxamide 
^ The title compound was prepared according to the " 

procedure described in Example 1, Step B, except substituting 3- 
aminopyridine for 3-aminomethyl-pyridine. The dimethylformamide 
was removed in vacuo, and the residue triturated with 1:1 ethyl acetate- 
hexane and filtered. Chromatography on silica gel with 40% ethyl 
^ ° acetate in hexane gave the title compound, mp 255-256®C. 
Analysis calculated for C20H15CIN3OS 

C. 63.24; H, 3.98; N, 10.74 
Found: C, 62.59; H. 3.86; N, 11.06 

NMR (DMS0-d6): 8 12.72 (IH, s). 10.55 (IH, s), 8.85 (IH, d, J=3 Hz), 
15 8.35 (IH, dd, J=5, 1 Hz), 8.14 (IH, dm, Jd=8 Hz), 7.60 (IH, d, J=9 Hz), 
7.48 (IH, d, J=2 Hz), 7.40 (IH, dd, J=9, 2 Hz), 7.25 (2H; t, J=7 Hz), 
7.16 (IH, m), 7.1 1 (2H, t, J=7 Hz). 

EXAMPLE 12 

20 

Pmparation of N-Ethvl-S-ch1nT0.3.phenvlthioindole-2-carboxamide 
The title compound was prepared according to the 

procedure described in Example 1, Step B, except substitating 

ethylamine for 3-aminomethylpyridine. The dunethylformamide was 
25 removed in vacuo, and the residue triturated with 1:1 ethyl acetate- 

hexane and filtered. Reciystallization from 2% methanol in ethyl 

acetate gave the title compound, mp 210-21 1 °C. 

Analysis calculated for Ci7Hi5ClN2OS-0.5 H2O 
C, 60.08; H. 4.74; N, 8.24 
30 Found: C, 60.00; H, 4.18; N, 8.52 

NMR a>MSO-d6): 8 12.49 (IH, s), 8.31(1H, t, J=6 Hz), 7.54 (IH, d, 

J=9 Hz), 7.43 (IH, d, J= 2 Hz), 7.27 (3H, in), 7.15 (IH, tt, X=7, 2 m% 
7.07 (2H, m), 3.35(4H, m), 1.06 (3H. t, J=7 Hz). 
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EXAMPLE 13 

Preparation of N-3-Methoxybenzyl-5-chloro-3-phenylthioindole-2- 

rarhoxamide 

' The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 3- 
metfioxybenzylamine for 3-amino-methylpyridine. The dimethyl- 
fonnamide was removed in vacuo, and the residue triturated with 1:1 

^° ethyl acetate-hexane and filtered. Recrystallization from acetonitrile 
gave the title compound, mp 172'*C. 
Analysis calculated for C23H 1 9C1N2O2S-0.3 H2O 

C, 64.48; H, 4.61; N, 6.54 
Found: C, 64.41 ; H, 4.38; N, 6.75 

15 NMR (DMS0-d6): 5 12.55 (IH, s). 8.80 (IH, m), 7.55 (IH. d, J=8 Hz), 

7.44 (IH, s), 7.25 (3H, m). 7.15 (2H. m). 7.05 (2H, d, J=7 Hz). 6.80 
(3H, m), 4.54 (2H. d, J=6 Hz). 

EXAMPLE 14 

20 

Preparation of N-2-Methoxyethyl-5-chloro-3-pheny.l-thioindole-2- 

naThoxamide . 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 2- 
25 methoxyethylamine for 3-amino-methylpyridme. The (timethyl- 
foimamide was removed in vacuo, and the residue triturated with 1:1 
etiiyl acetate-hexane and filtered to give the title compound, mp 216- 
217°C. 

Analysis calculated for C18H17CIN2O2S: 0.25 H2O 
30 C, 59.17; H. 4.83; N, 7.67 

Found: C, 59.11; H, 4.75; N, 7.82 

NMR (DMS0-d6): 8 12.54 (IH, s), 8.44 (IH, t, J=6 Hz), 7.54 (IH, d, 
J=9 Hz), 7.48 (IH, d. J=2 Hz), 7.28 (3H, m), 7.17 (IH, t, J=7 Hz), 7.10 
(ZH. m). 3.49 (2H. q. J=6 Hz), 3.37 (2H. t, J=6 Hz), 3.16 (3H, s). 
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EXAMPLE IS 

Preparation of N-4-Pyridylmethyl-5-chloro-3-phenyl-thiomdole-2- 

carboxamide . 

^ ' The titiecwnpoimdwas prepared' accor^g to 

procedure described in Example 1, Step B, except substituting 4- 
aminomethylpyridine for 3-amino-methylpyridine. The 
dunethylformamide was removed in vacuo, and the residue triturated 
with 1:1 ethyl acetate-hexane and filtered. Recrystallization from 
^° acetonitrile gave the title compound, mp 228-229°C. 
Analysis calculated for C21H16CIN3OS: 0.2 H2O 

C, 63.45; H. 4.16; N, 10.57 
Found: C, 63.33; H, 4.02; N. 10.50 

NMR (DMSO-d6): 8 12J6 (IH. s). 8.92 (IH, t, J= 6 Hz), 8.38 (IH, d. 
15 J=4 Hz), 7.55 (IH, d, J=8 Hz), 7.47 (IH, s), 7.31 (IH, dd, J=8, 2 Hz), 
7.25 (IH, d, J=7 Hz), 7.17 (2H, m), 7.05 (IH, d, J=7 Hz), 4.58 (2H, d, 
J=6Hz). 

EXAMPLE 16 

- 20 

Preparation of N-2-Hydroxyethyl-5-chloro-3-phenylthioindole-2- 

carhoxamide ; 

The title compound was prepared according to the 

procedure described in Example 1, Step B, except substitoting 2- 
25 hydroxyethylamine for 3-amino-niethylpyridine. The dimethyl- 

fonnamide was removed in vacuo , and the residue triturated with 1:1 

ethyl acetate-hexane and filtered. Chromatography on silica gel with 

2% methanol in chlorofonn gave the title compound, mp 222-223^C. 

Analysis calculated for C17H15CIN2O2S: 0.3 H2O 
30 C, 57.96; H, 4.46; N, 7.95 

Found: C. 57.99; H, 4.26; N, 7.90 

NMR (DMS0-d6): 5 12.50 (IH, s), 8.46 (IH, m), 7.55 (IH, dy J=9 Hz), 
7.45 (IH, d, J=l Hz), 7.28 (3H, m), 7.17 (IH, t, J=6 Hz), 7.13 (2H, m). 
4.85 (IH, t), 3.49 (IH, m), 3.43 (IH, m). 



wo 94/19321 



PCT/US94/01694 



-84- 
FXAMPLE 17 

pryp ^ratinn nf 5-Chlo m-^-phenvlthimnfinle-2-caTi)Oxainide 

The title compound was prepared according to the 

^ proce<fiite described iffEicample 1, Step B, except substituting an excess 
of ammonia gas for 3-aminomethylpyridine and triethylamine. The 
dimethylfoimamide and excess ammonia were removed in vacuo and 
the residue partitioned between ethyl acetate and 10% hydrochloric 
acid. The organic phase was washed with water, 5% sodium hydroxide 
and saturated brine, and then dried over magnesium sulfate. Filtration 
and evaporation gave a cmde product which was chromatographed on 
sUica gel with 30% ethyl acetate in hexane. The title compound was 
obtained as a white solid mp 213-215°C. 
Analysis calculated for C15H1 iClN20S«l/3H20 

15 C. 58.35; H, 3.81; N, 9.07 

Found: C, 58.33; H, 3.64; N, 9.1 1 

NMR (DMSO-d6): 6 12.52 (IH, bs). 8.06 (IH. s), 7.76 (IH, s), 7.55 
(IH, d. J=9 Hz), 7.44 (IH. s). 7.28 (3H, m), 7.15 (IH. t, J=6 Hz), 7.06 
(2H, d, J=8 Hz). 



20 



F.XAMPLE 18 



Preparation of ^-rhlnro-3-ph P-nvlthimndQle-7-thiocarboxamide 

A solution of 5-chloro-3-phenylthioindole-2-catboxamide 

25 (3.8 g, 12.5 mmol) and [2.4-bis(4-methoxyphenyl)-13-dithia-.2,4- 

diphosphetane-2,4-disulfide (Uwesson's reagent) (5.0 g, 12.5 mmol) in 
dry THF (110 mL) was refluxed under nitrogen for 16 h. The solvent 
was removed in vacuo and the residue chromatographed on silica gel 
with 10% ethyl acetate in hexane. The chromatographed product was 

3 0 triturated with hexane and the yellowish solid collected and dried to 
give the title compound, mp 2\TC (decomposed). 
Analysis calculated for Ci5HnClN2S 

C, 56.50; H, 3.48; N, 8.79 
Found: C, 56.75; H, 3.64; N, 8.59 

NMR (DMSO-d6): 5 12.22 (IH, s), 10.31 (IH, s), 9.48 (IH, s), 7.50 
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(IH. d, J=8 Hz). 7.39 (IH, s). 7.25 (3H. m), 7.13 (IH, t, J=7 Hz). 7.01 
(2H. d.J=7Hz). 

FXAMPLE 19 

5 

Preparation of N-2-furanylmethyl-5-chloro-3-phenylthioindole-2- 

thmcarboxamide . . 

The title compound was prepared according to the 
procedure described for 5-chloro-3-phenyl-thioindole-2- 
^° thiocarboxamide except substituting N-2-furanylmethyl-5-chloro-3- 
phenylthioindole-2-carboxamide for 5-chloro-3-phenylthioindole-2- 
carboxamide. The crude product was chromatographed on silica gel 
with 3% ethyl acetate in hexane. The title compound was obtained as a 

bright yellow soUd, mp 143-144*'C.* 

Analysis calculated for C20Hi5ClN2OS2-H2O 

C, 57.61; H, 3.62; N, 6.72 
Found: C, 57.56; H, 3.58; N, 6.52 

NMR (DMS0-d6): 5 12.27 (IH, s). 10.73 (IH. s), 7.55 (2H, m), 7.39 
(IH, s), 7.21 (4H. m), 6.98 (2H. d. J=7 Hz), 6.36 (2H. 4.96 (2H, s). 

20 

FXAMPLE 20 



Preparation of N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenylthio- 
inrinle-2-carhoxamide ^ . 

25 The title compound was prepared according to the 

procedure described in Example 1. Step B, except substituting 2(R)- 
hydroxy-1 -propylamine for 3-amino-methylpyridine. The 
dimethylfonnamide was removed in vacuo and the residue triturated 
first with 20% ethyl acetate in hexane then by acetonitrile. The title 

30 compound was obtained as an off-white solid, mp 202-203°C. 
Analysis calculated for Ci8Hi7ClN2O2S*0.3 H2O 

C, 59.01; H,4;67;N, 7.65 
Found: C, 58.91; H. 4.59; N. 7.50 

NMR (DMS0.d6): 5 12.52 (IH, s). 8.45 (IH. t. J=5 Hz), 7.55 (IH. d. 
J=8 Hz). 7.46 (IH. s). 7.25 (3H, m). 7.15 (3H. m). 4.89 (IH. d. J=5 Hz). 
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3.74 (IH, m), 3.38 (IH, m). 3.23 (IH, m), 1.00 (3H, d, J=6 Hz). 

FXAMPLE 21 

^ Preparation of N-(2-ijyridyl)me%li;5-chloro-S-phenylthiomdole-'2- > 

parhox amide ■ 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 2- 
pyridyhnethylamine for 3-aminomethylpyridme. The dimethyl- 
formamide was removed in vacuo and the residue triturated first with 
30% ethyl acetate in hexane, then with acetonitrile. The title compound 
was obtained as a white solid, mp 209-210°C. 
Analysis calculated for C21H16CIN3OS 
C, 64.03; H, 4.10; N, 10.67 
15 Found: C, 63.51; H, 3.97; N, 10.41 

NMR (DMSO-d6): 6 12.58 (IH, s), 9.15 (IH. t, J=5 Hz), 8.46 (IH, d, 
J=5 Hz), 7.66 (IH, t. J=8 Hz), 7.57 (IH, d, J=8 Hz), 7.50 (IH, s), 7.25 
(5H, m), 7.12 (3H, m), 4.68 (2H. d, J=5 Hz). 

20 EXAMPLE 22 

Preparation of N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenyl- 
thinindole-2 -carboxamide . 

25 Step 1 : Preparation nf 4-cvano- ?^-Tnp.thnxvpvridine 

A solution of 2-chloro-4-cyanopyridine (1.25 g, 9.1 
mmol), prepared as described by D. Ubermann, N. Rist, F. Grumbach, 
S. Cals, M. Moyeux and A. Rouaix, Sqp. ChitP. Fwngfi> 694 
(1958), in methanol was treated with sodium methoxide (0.58 g, 10.9 

30 mmol) and refluxed for 30 minutes. The reaction mixture was cooled, 
filtered and the filtrate concentrated in vacuo to obtain the crade 
product as an off-white solid. The crade product was chromatographed 
on silica gel with 20% ethyl acetate in hexane. The title compound was 
obtained as a white powder. 
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Step 2 : Preparation of 4-aminomethvl-2-in p-thoxvpvridme 

A solution of 4-cyano-2-methoxypyridiiie (0.55 g, 4.1 
mmol) in ethanol was hydrogenated at 60 psi H2 in the presence of 10% 
Pd/C (100 mg). After 3.5 h the catalyst was removed by filtration 
^ through Siiper-Cel arid the filtratSi evaporated t6 give tiie title compound 
as a foam. 

Step 3: Preparation of N-(3-methoxy-4-pyridyhnethyl)-5-chloro-3- 

phftnvUhioindo1e-2-carboxamide 

^° TTie title compound was prepared according to the 

procedure described in Example 1, Step B, except substituting 4- 
aniinomethyl-2-methoxypyridine for 3-aminomethylpyridine. The 
dimethylformamide was removed in vacuo and the crude product 
purified by chromatography on siUca gel with 20-40% ethyl acetate in 
hexane. The titie compound was obtained as a white solid, mp 227- 
228''C. 

Analysis calculated for C22H18CIN3O2S 

C, 62.33; H, 4.28; N, 9.91 
Found: C, 62.63; H, 4.21; N, 9.92 
20 NMR (DMS0-d6): 6 12.58 (IH, s), 8.93 (IH), 8.37 (2H, d), 7.56 (IH, 

d), 7.47 (IH. s). 7.27 (3H, m). 7.18 (2H, m), 7.05 (2H, d). 4.59 (2H. d). 

3.30 (3H. s). 

EXAMPLE 23 

25 

Preparation of N-(3-hydroxymethyl)benzyl-5-chloro-3-phenylthio- 

^nHnle-2-car boxamide . 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substituting 3- 
30 hydroxymethylbenzylamine for 3-amino-methylpyridine. The 
dimethylfonnamide was removed in vacuo and the crude product 
lecrystallized from acetonitrile. The titie compound was obtained as a 
vMto solid, mp 229-230''C. 
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Analysis calculated for C22H17CIN2O2S 

C, 64.61; H, 4.19; N, 6.85 
Found: C, 64.20; H, 4.09; N, 6.85 

NMR (DMS0-d6): 8 12.69 (IH. s), 10.33 (IH, s), 7.60 (3H, m), 7.49 
5 (la. s), J.3Q X4H, 51)^7.15 C4H, m), 5.22 (IH, t, J=7 Hz), 4.50 (2H, d, 
J=7Hz). 

FXAMPLE 24 

Preparation of N-(3-hydroxybenzyl)-5-cWoro-3-phenylthioindole-2- 

carboxamide 

The title compound was prepared according to the 
procedure described in Example 1, Step B, except substitating 3- 
hydroxybenzylamine for 3-aminomethyl-pyridine. The dimefliyl- 
foimamide was removed in vacuo and the crude product was 
chromatographed on silica gel with 10% methanol in chloroform. The 
title compound was obtained as a white solid, mp 214-216''C. 
Analysis calculated for C22H17C1N2O2S-0.3 H2O 

C, 63.77; H, 4.04; N, 6.76 
Found: C, 63.92; H, 3.88; N, 6.49 

NMR (DMSO-d6): 5 12.55 (IH, s), 9.34 (IH, s), 8.75 (IH, t, J=5 Hz), 
7.53 (IH, d, J=8 Hz). 7.45 (IH, s), 7.1-7.65 (4H. m), 7.06 (2H, d, J=7 
Hz), 7.01 (IH, t, J=8 Hz), 6.70 (IH, s). 6.62 (2H, m), 4.48 (2H, d, J=5 
Hz). 

FXAMPLE 25 

Preparation of 5-Chloro-3-phenylsulfonylindole-2-carboxamide 

f(^n"^pnund 18) . 

5-Chloro-3-phenylthioindole-2-carboxamide (0.177 g, 

0.584 mmol) was dissolved in 25 mL chloroform and cooled to O^C. 
50% by weight meta-chloroperoxybenzoic acid (503 mg, 1.46.mmol) 
was added and the reaction stirred at 20**C for 6 hours. A 10% aqueous 
solution of sodium thiosulfate was added and the reaction vigorously 
stirred for 10 minutes. The layers were separated and the organic phase 
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washed with saturated sodium chloride then dried over magnesium 
sulfate. The crude product was chromatographed over silica gel eluting 
with 40% ethyl acetate in hexane. The title compound was obtained as a 
white powder, mp 255-257°C. 
^ ' (300 MHz^DMSO^yiS): 8 13.05 (IH45), 8.48aH.s), 8.25(lH,s). 
8.03(2H,dJ=8 Hz), 7.95(lH.s). 7.60(4H,m), 7.34(lH,dJ=8 Hz). 
Analysis calculated for C15H1 1CIN2O3S 

C, 53.82; H, 3.31; N, 8.37 
Found: c, 53.74; H, 3.29; N; 8.34 

10 

EXAMPLE 26 

Preparation of 5-Chloro-3-phenylsulfinylindole-2-carboxamide 
rrnmpound 17^ . . . 

15 A solution of magnesium monoperoxyphthalic acid (85% 

peracid) (11.8 mg, 0.024 mmol) in methanol (2 mL) was added 
dropwise to a solution of 5-chloro-3-phenylthioindole-2-cait)Oxamide 
(14.5 mg, 0.048 mmol) in methanol (2 mL) at 0°C. The reaction was 
stilled at 20'*C for 4 hours. A solution of 10% aqueous sodium 

20 thiosulfate was added and the reaction stuied vigorously for 10 

minutes. Methanol was removed in vacuo and the residue partitioned 
between ethyl acetate and water. The ethyl acetate extract was washed 
wifli brine and dried over magnesium sulfate. The crade product was 
purified by column chromatography on silica gel with 30-40% ethyl 

25 acetate in hexane. The title compound was obtained as a white solid. 
NMR (DMSO-d6, 300 MHz) 5 12.53(1H. s), 8.35(lH,br s). 8.08(lH,br 
s), 7.83(lH,dJ=2 Hz). 7.71(2H,dJ=8 Hz), 7.52(4H,m), 
7.30(lH,ddJ:«9,2Hz). 



30 
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RXAMPLE 27 

Preparation of N-(2,6-difluorobenzyl)-5-chloro-3-phenyl-sulfonyl. 
i^rin1e-2-ca rhnxamide ^ — — 

Step A : S-rhlnro-3-Dh pnvl5;nlfonvlip^9^<>-'?-t^flThnxvlicacid 
To a suspension of 5-chloro-3-phenylthio-indole-2- 
carboxylic acid (4.84 g, 0.016 mol) in chlorofonn (1200 mL) was 
added 55% m-chloroperoxybenzoic acid (12.5 g, 0.04 mol). The 
mixture was allowed to stir at room temperature for 40 hours. 
Filtration afforded the title compound as a colorless solid, mp 277- 
280'*C (dec). On partial evaporation a second crop of product was 
obtained. 

StgpB : Product of reaction of 5-chloro-3-phenyl-sutfonylindole- 

7-r.arboxvlic; acid with nxalvl chloride 

To a suspension of 5-chloro-3-phenylsulfonyl-indole-2- 
carboxylic acid (5.04 g, 0.015 mol) in chloroforai (200 mL) was added 
oxalyl chloride (3.81 g, 0.03 mol). After addition of a catalytic amount 
of dimethy If onnamide (0. 1 mL) the mixtore was heated at a bath 
temperature of SO^C for 50 minutes. After cooling, the solid product, 
mp >300''C. was utilized directly without further purification. While 
based on mass spectral and NMR data, this product appears to be a 
symmetrical dimer, it behaves as a typical add chloride in reactions 
with primary amines. 

StepC : N-(2.6-difluorobenzyl)-5-chloro-3-phenyl-sulfonylindole- 

7-raThny amide 

2,6-Difluorobenzylamine (0.430 g, 3.0 mmol) was added 
dropwise to the solution of the "acid chloride equivalent" from Step B 
(0.354 g, 1.0 mmol) in tetrahydrofuran solution (10 mL) cooled in an 
ice-acetone bath. The reaction mixmre was allowed to warai to room 
temperature and left ovemight. For woik-up, ethyl acetate and water 
were added. The ethyl acetate phase was washed well with dilute 
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hydrochloride acid, saturated aqueous sodium bicarbonate, and brine. 

After drying over magnesium sulfate and evaporation of the solvent, the 

residue was slurried with ethyl acetate and filtered to give the title 

compound, mp 274-280*C. 
5 Analysis- calculated for G22Hi5GlF2N2O3S»0.5H2O 

C, 56.24; H, 3.43; N, 5.96 
Found: C, 56.12; H, 3.31; N, 5.97 

NMR (DMS0-d6) 5 13.06 (IH, s), 9.41 (IH, t, J=5.5Hz), 7.95 (3H, m), 
7.41-7.67 (m. 5H), 7.34 (IH, dd, J=9. 2Hz), 7.18 (2H, t, J=8Hz), 4.64 
10 (2H,d,J=5.5Hz). 

FX AMPLE 28 

Preparation of N-(4-pyridyhnethyl)-5-chloro-3-phenyl-sulfinylindole- 

15 7-r.arhnTaniide (29) . 

Step A : Preparation of 5-chloro-3-phenylsulfinyl-indole-2- 

rarhnyvlic acid . — 

To a suspension of 5-chloro-3-phenylthioindole-2- 
20 carboxylic acid (2.14 g, 0.007 mol) in chloroform (600 mL) was added 
55% m-chloroperoxybenzoic acid (2.32 g, 0.0074 mol). The mixture 
cleared briefly and then solids appeared. After stirrmg ovemight at 
room temperature, the title compound was obtained in pure form on 
filtration, mp 183-185*0. 

25 

Step B : N-(4-pyridyknethyl)-5-chloro-3-phenylsulfmylindole-2- 

r.arhoxamide 

To a mixture of 5-chloro-3-phenylsulfinylindole-2- 
carboxylic acid (0.096 g, 0.3 mmol), triethylamine (0.061 g, 0.6 
30 mmol), 4-aminomethylpyridine (0.043 g, 0.4 nmiol) in dry 

dimethylfoimamide was added benzotriazol-l-yloxytris(dimethyl- 
amino)phosphonium hexafluorophosphate (BOP reagent) (0.155 g, 0.35 
mmol). The mixture was stirred at room temperature under nitrogen 
for three days. Following evaporation, the residue was partitioned 
between ethyl acetate and water. The ethyl acetate phase was separated 
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and washed with dilute hydrochloric acid. The acidic extract was 
neutralized with aqueous sodium bicaibonate and the product extracted 
into ethyl acetate. The ethyl acetate extract was washed well witii 
aqueous sodium bicaibonate, then brine, and dried over magnesium 

^ sulfate. Evaporation affordHtf a solid residue which was recrystdlized 
fiom etiiyl icetate to give the title compound, mp 233-235''C. 
Analysis calculated for C21H1 6CIN3O2S 

C, 61.54; H, 3.93; N, 10.25 
Found: C, 61.39; H, 3.95; N, 10.36 . . on 

10 NMR (DMS0-d6) 5 9.62 (IH, t, J=6 Hz), 8.53 (2H, d, J=6Hz), 7.80 
(IH, d, J=2 Hz), 7.67 (2H, m), 7.64 (2H, d, J=9 Hz), 7.44-7.54 (3H, m), 
7.33 (3H, m), 4.60 (2H, dq, J=9, 6 Hz). 



15 



F.XAMPLE ^9 

Preparation of N-[(S)-l-phenyl-2-hydroxyethyll-5-chloro-3-phenyl- 

siilfnnvlindolp-2-carbox amide f32) — 

To a solution of the acid chloride dimer product from 
Example 27, Step B, (0.354 g, I'.O mmol) in tetrahydrofuran (10 mL), 
20 cooled in an ice-acetone bath, was added a solution of (S)-(+)-2- 
phenylglycinol (0.343 g, 2.5 mmol). The mixtore, after wanning 
gradually to room temperature, was allowed to sit overnight. Ethyl 
acetate and water were added. The ethyl acetate phase was washed 
successively with dilute hydrochloric acid, water, saturated sodium 
25 bicarbonate and brine. After drying over magnesium sulfate and 
evaporation, the product was chnraiatographed on a 20 mm column 
containing 6 inches of 230-400 mesh siUca gel. Ehition with 40% ethyl 
acetate-methylene chloride gave pure title compound which, after 
evaporation, was crystallized from ethyl acetate-hexane to give the title 

30 compound, mp 155-160°C. 

Analysis calculated for C23H19CIN2O4S 

C, 60.72; H, 4.21; N, 6.16 
Found: C. 60.33; H, 4.13; N. 6.16 

NMR (DMS0-d6): 5 13.05 (IH, s), 9.52 (IH, d, J=7.5 Hz), 7.95-8.48 
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(3H, m), 7.26-7.68 (lOH, m), 5.13 (IH, q. J=7.5 Hz). 5.07 (IH, t=6 Hz), 
3.75(2H.6Hz). 

EXAMPLE 3Q 

N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)sulfonyl-mdole-2- 
pflfhoTamide (3n . 

Step A : Preparation of 5-Chloro-3-(2-thiazolyl)thioindole-2- 

rarhn^vlic Acid 

Using the procedure of Example 1, Step A, but substituting 

di-(2-thiazolyl)disulfide for phenyldisulfide, there was obtained the title 

compound, mp 242-244°C. 

Step B : Preparation of 5-Chloro-3-(2-thiazolyl)-sulfonylindole- 

^rarhnyvlic Acid 

Using the procedure of Example 27, Step A, but 

substituting 5-chloro-3-(2-tfaiazolyl)thioindole-2-carboxylic acid for 5- 

chloTo-3-phenylthioindole-2-carboxylic acid, there was obtained the title 

compound, mp 260-261 "C. 

Step C : Product of Reaction of 5-Chloro-3-(2-thiazolyl)sulfonyl- 

indnle-2-carbnTvlic Acid with Oxalvl Chloride 

Using the procedure of Example 27, Step B, but 
substitoting 5-chloro-3-(2-thiazolyl)sulfonylindole-2-carboxylic acid for 
5-chloro-3-phenylsulfonylindole-2-carboxylic acid, there was obtained a 
solid product, mp>290°C, which was utilized directly in the next step. 

StepD : N-(3-meflioxybenzyl)-5-chloro-3-(2-thiazolyl-sulfonyl)- 

indole-2-carboxamide — 

To a solution of the 'acid chloride' product from Step C 
(0.181 g, 0.5 mmol) in tetrahydrofuran (5 mL), cooled in an ice- 
acetone bath, was added 3-methoxybenzylamine (0.205 g, 1.5 mmol). 
The mixture was allowed to wami to room temperature and then was 
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left overnight with stiiring. Ethyl acetate and water were added. The 
ethyl acetate layer, after separation, was washed with dilute 
hydrochloric acid, saturated sodium bicarbonate, and brine. After 
drying (magnesium sulfate) and evaporation, the solid residue was 
^ allawed to stand in.a. small volume of ethyl acetate. Filtration gave the 

title product, mp 205-209'*C. 

Analysis calculated for C20H16CIN3O4S2 

C, 52.00, H, 3.49, N. 9.10 
Found: C, 51.88, H, 3.42, N, 9.07 
10 (DMS0-d6) 5 9.43 (IH, t, J=6 Hz), 8.18 (IH, d, J=3 Hz), 8.02 (IH, d. 
J=3 Hz), 8.00 (IH. d, J=2 Hz), 7 J8 (IH, d, J=8.5 Hz), 7.40 (IH, dd, 
J«8.5, 2 Hz), 7.28 (IH, t. J=8 Hz), 6.98-7.05 (2H, m), 6.85 (IH, dd, 
J=8. 2.5 Hz). 4.54 (2H, d, J=3.76 Hz). 

15 FYAMPLE 31 

S.rMnrn-3-(2-thiazo1vnsulfonvlin Hn1ft-2-caThoxamide 

A solution of the 'acid chloride' product of Example 30, 

Step C, (0.50 g, 1.4 mmol) in tetrahydrofiiran (25 mL) was added 
20 slowly to a solution of tetrahydrofiiran saturated with ammonia at 

-lO^C. The reaction mixture was allowed to warai gradually to room 

temperature and then was stirred overnight After evaporation of the 

solvent, the residue was partitioned between ethyl acetate and water. 

The ethyl acetate extract was washed with saturated sodium bicarbonate 
25 and brine., and dried with magnesium sulfate. After evaporation of 

solvent, the residue was slurried in ethyl acetate and filtered to give the 

title compound, mp 292-294°C (dec). 

Analysis calculated for C12H8CIN3O3S2 
C, 42.17; H, 2.36; N, 12.29 
,n Found: C. 42.23; H, 2.35; N, 11.85 

NMR (DMS0-d6) 5 8.39 (IH, br s), 8.34 (IH. br s). 8.24 (IH, d, J=3 

Hz). 8.07 (IH, d. J=3 Hz). 8.00 (IH, dd. J=2, 0.6 Hz), 1S1 (IH. dd, 

J=9. 0.6 Hz). 7.40 (IH. dd. J=9. 2Hz). 
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EXAMPLE 32 

5-Chloro-3-phenvlsu lfonvlmdole-2-thiocarboxamide 

Reaction of 5-chloro-3-phenylsulfonylmdole-2- 
caift'oxaniide with 2,4-biis(42methoxypheny^^^^ 
diphosphetane (Lawesson's leagent) according to the procedure of 
Example 18 gave the title compound. Chromatographic purification on 
silica gel was carried out using 30% ethyl acetate-methylene chloride, 
followed by 50% ethyl acetate-methylene chloride. The pure product 

^° hadmp207-210''C. 

Analysis calculated for C15H1 1CIN2O2S2 

C, 51.35; H, 3.16; N. 7.98 
Found: C, 50.84; H, 3.08; N, 8.04 

NMR (DMS0-d6) 8 12.90 (IH, s). 10.71 (IH, s), 10.70 (IH, s), 8.0-8.6 
15 (2H, m), 7.84 (IH, d, J=2Hz), 7.54-7.66 (3H, m), 7.46 (IH, d, J=8.5Hz), 
7.30(lH,dd,J=8.5,2Hz). 

EXAMPLE 33 

20 Preparation of 3-phenvlsulfonvl-5-ch loroindole-2-carboxamide 

Step A : N-(phenvlthio'>succinimide 

To a partial solution of N-chlorosuccinimide (3.34 g, 25 
mmol) in dry methylene chloride (30 mL), cooled in an ice bath and 

25 under an inert atmosphere, was added thiophenol (2.05 mL, 20 mmol) 
via syringe. After stirring for 1 hour, additional N-chlorosuccmimide 
(0.40 g, 3 mmol) was added. After 2.5 hours total, triethylamine (3.9 
mL, 28 mmol) was added diopwise. Within 15 minutes the reaction 
mixture was diluted with methylene chloride, the solvent washed with 

30 dilute aq. HCl and the solvent then dried (Na2S04), filtered dux)ugh a 
pad of charcoal and evaporated. The residue was triturated with diethyl 
' ether and the product collected by filtration to yield the title compound 
mp 115-116*'C [lit.mp 115-n6°C. J. Org. Chem. . 34. 51 (1969)]. This 
material was used as is. 
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StepB : Fthvl ^.phenv lthin-5-chloroTnHnle.2-carboxvlate 
To a partial suspension of ethyl 5-chloroindole-2- 
carboxylate (698 mg, 3.1 mmol) and N-(phenylthio)succiminide (683 
mg, 3.3 mmol) in anhydrous methylene chloride (20 mL) at ambient 
temperatare under an inert gas atmosphere was added boron trifluoride 
etherate (0.12 mL, 1.0 mmol). The reaction was monitored by tic (thin 
layer chromatography) until complete. After 2 hours, the reaction was 
diluted with chloroform and neutralized with aq. NaHC03. The 
organic layer was dried (Na2S04), filtered through a pad of charcoal, 
and the solvents evaporated. The residue was tritarated with hexanes as 
the product crystallized out to yield the title product, mp 160-162**C [see 
Table H, mp 163-164''C]. This material was used as is. 

Step C : Hthvl 3-phenvlsiilfnnvl-5- chloroindole-2-carboxvlate 

Ethyl 3-phenylthio-5-chloroindole-2-carboxylate (642 mg, 
1.94 mmol) was dissolved in chlorofonn (35 mL) and a dried (Na2S04) 
solution of m-chloroperoxybenzoic acid (55% pure, 1.30 g, 4.1 mmol) 
in chloroform (20 mL) was added dropwise. The progress of the 
oxidation was monitored by tic until complete. After 5 hours, the 
reaction was diluted with chloroform and some methanol and the 
solution washed with aq. NaHCOs and aq. Na2C03. The dried 
(Na2S04) organic layer was filtered through a pad of charcoal and the 
solvents removed under reduced pressure. The residue was triturated 
with diethyl ether to yield the product. Crystallization from methylene 
chloride and diethyl ether gave analytically pure material, mp 201- 
202*0. 

iH NMR (CDCI3) 5 9.63 (br s, IH), 8.58 (t. IH, J=0.7 Hz), 8.07 (d, 2H, 
J=7 Hz), 7.46-7.56 (m, 3H), 7.40 (m, 2H), 4.39 (ABq, 2H, J=7 Hz), 
1.35 (t, 3H,J=7Hz). 

Analysis calculated for C17H14CINO4S 

C, 56.12; H, 3.88; N, 3.85 
Found: C, 55.91; H, 3.95; N, 3.91 
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Step D : 3-Phenylsulfonyl-5-chloromdole-2-caiboxamide 

rrnmpnimd 18^ _ 

A suspension of ethyl 3-phenylsulfonyl-5-chloromdole-2- 
carBoxylatte (596 mg, I M mmol) in aqueous cone ammonium 
hydroxide (10 mL) containing ammonium chloride (28 mg) was heated 
at 100°C for 3 hours in a sealed screw-top tube. The sealed tube was 
cooled in an ice bath as product crystallized out The product was 
collected by filtration, rinsed with ice water, and dried to give the 
product, mp 253-254°C. 

EXAMPLE 34 

Preparation of N-[(iniidazol-2-yl)methyl]-3-phenyl-sulfonyl-5- 

^ chloroindole-2-carhoxamide 

A suspension of 2-aminomethyliniidazole dihydrochloride 
(256 mg, 1.5 mmol) [prepared as described in h Org- Chgm.» 1603 
(1978)] in dry tetrahydrofuran (6 mL) containing triethylamine (.42 
mL, 3.0 mmol) was stirred at room temperature under an inert 

° atmosphere for one hour. The dimeric add chloride (179 mg, 0.25 
mmol) [see Example 27, Step B] was added, followed by additional 
triethylamine (0.07 mL, 0.5 mmol) and the mixture was stirred for 12- 
20 hours. The mixture was diluted with water and the product 
extracted into ethyl acetate. This organic layer was dried (Na2S04), 

^ filtered, and the solvents evaporated. The residue was triturated with 
ethyl acetate to give the product. Reciystallization from hot ethyl 
acetate gave analytically pure product, mp 276-278'*C. 
iH NMR (DMS0.d6) 5 9.50 (br t, IH, J=5.4 Hz), 8.07 (s, IH). 8.05 
(s, IH), 8.00 (d, IH, J=1.2 Hz), 7.52-7.67 (m, 4H). 7.37 (dd, IH, J=1.5, 

'° 9 Hz), 7.03 (br s, 2H), 4.61 (d, 2H, J=5.4 Hz). 
Analysis calculated for C19H15CIN4O3S 

C, 55.00; H, 3.64; N, 13.50 
Found: C, 54.67; H, 336; N, 13.37 
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PXAMPLE 35 

Preparation of N-[(l-methyliinidazol-2-yl)methyl]-3-phenylsulfonyl-5- 
nh1oroindole-2-carboxa mide (19) '. 

Step A : 2-Aminomethvl-l -methv limidazole 

To a suspension of lithium aluminum hydride (1 14 mg, 3.0 
mmol) in dry tetrahydrofuran (15 mL) at room temperature in an inert 
atmosphere was added solid l-methylimidazole-2-caiboxamide (185 mg, 
1.5 mmol) [prepared according to J. Org. Chem .. 52, 4379 (1987)] in 
portions. After stirring the reaction mixture for 0.5 hour, the 
temperature was raised to 50'*C for 3.5 hours. After cooling this 
reaction, satd. aq. Na2S04 (2 mL) was added to quench reaction and 
then powdered anhyd. Na2S04. Filtiation of this mixture to remove 
salts gave a dry solution of 2-anmiomethyl-l-methyl-imidazole in 
tetrahydrofuran ('"25 mL) which was used as is. 

StepB : N-[(l -methylimidazol-2-yl)metiiyl]-3-phenyl-sulfonyl-5- 

chloroindole-2-carboxamide _ 

A solution of the dimeric indole acid chloride (see Example 
27, Step B) (358 mg, 0.5 mmol) in dry tetrahydrofuran (7 mL) was 
added dropwise to the above solution of 2-aminomethyl-l-methyl- 
imidazole in tetrahydrofuran, which was cooled in an ice bath. After 15 
min. triethylamine (0.2 mL, 1.4 mmol) was added and the reaction 
mixture slowly wanned to room temperature over 12-20 hours. The 
reaction was diluted with water and the product extracted into 10% 
methanol/ethyl acetate. The extract was dried (Na2S04), filtered 
through charcoal, and the solvMits evaporated. The residue was 
triturated with ethyl acetate and tiie product collected by filtration. 
Reciystallization ftom hot methanol/ethyl acetate gave analytically pure 
material, mp273-275'*C. 

iH NMR (DMS0-d6) 5 9.48 (br t, IH, J=5 Hz), 8.05 (d, 2H, J=7 Hz), 
7.98 (d, IH. J=2 hz), 7.52-7.67 (m, 4H), 7.35 (dd. IH, J=2. 9 Hz), 7.18 
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(d. IH, J=l Hz), 6.88 (d, IH. J=l Hz), 4.66 (d, 2H, J=5 Hz). 3.71 
(s. 3H). 

Analysis calculated for C20H17CIN4O3S 

C. 56.00; H. 4.00; N, 13.06 
5 Found: C, 55.77; H, 3.97; N, 13.41 

The hydrochloride salt was obtained by addition of one 
equivalent pf ethanolic HCl to Ihe free base, mp 284-285'*C with 
decomposition. 

Analysis calculated for C20Hi7ClN4O3S*HCl 
10 C, 51.62; H, 3.90: N, 12.04 

Found: C, 51.21; H, 3,92; N, 11.55 

RXAMPLE 36 

Alternate Preparation of N-[(l-methylimidazol-2-yl)-methyl] 3- 

phenvlsulfnnvl-5-ch1oroindole -2-carboxamide 

To a partial suspension of N-[(imidazol-2-yl)-methyl] 3- 
phenylsulfonyl-5-chloroindole-2-caiboxamide (Example 35) (42 mg, 
0.1 mmol) in 1:1 methanol/tetrahydrofiiran (4 mL) was added 
iodomethane (.05 mL, 0.8 nunol). The reaction was stirred for three 
days at room temperature. The solvents were removed under reduced 
pressure, aq. NaHC03 added and the product extracted into ethyl 
acetate/methanol. The organic layer was dried (Na2S04), filtered, and 
the solvents evaporated. The residue was purified by chromatography 
and the product eluted with 3% methanol/chlorofonn. Appropriate 
fractions were combined, the solvents evaporated, and the residue 
triturated with methylene chloride to give pure product. 

EXAMPLE 37 

Preparation of N-[2-(imidazol-4-yl)ethyl]-3-phenyl-sulfonyl-5-chloro- 

indnle-2-car hoxamide (24) 

Caibonyldiimidazole (180 mg, 1.11 mmol) was added to a 
solution of 5-chloro-3-phenylsulfonylindole-2-cart)Oxylic acid (Example 
27, Step A) (336 mg, 0.5 mmol) cooled in an ice bath under an inert 
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atmosphere. After 0.5 hours, histamine (125 mg, 1.12 mmol) was 
added to the yellow solution. After 5 hours the reaction was diluted 
with water and flie product extracted into ethyl acetate. This organic 
layer was washed with dilute aq. NaHCOs, dried (Na2S04), filtered 

^ " through charcoal and this solvents evaporated. Trituration crf^ to 

residue with meftylene chloride gave flie cmde product Crystallization 
from hot ethyl acetate gave analytically pure product, mp 220-221. 5°C. 
IH NMR (DMSO-d6) 6 9.11 (br t, IH. J=5.4 Hz), 8.00 (s, IH), 7.98 
(s, IH), 7.95 (d, IH, J=2.1 Hz), 7.52-7.67 (m, 5H), 7.35 (dd, IH, J=2.1, 

^° 8.7 Hz), 6.94 (s, IH), 3.60 (q, 2H, J=7.2 Hz), 2.83 (t. 2H, J=7.2 Hz). 
Analysis calculated for C20H17CIN4O3S 

C, 56.00; H, 4.00; N, 13.05 
Found: C, 55.74; H, 4.04; N, 13.35 

15 EXAMPLE 38 

Preparation of N-(3-methoxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide 

A solution of dimeric acid chloride (Example 27, Step B) 

20 (1.77 g, 2.5 mmol) in dry tetrahydrofuran (25 mL) was added dropwise 
to a solution of 3-methoxybenzylamine (1.3 mL, 10 mmol) in dry 
tetrahydrofuran (20 mL) cooled with an ice acetone bath. The reaction 
was stirred for 12-20 hours and then diluted with 10% methanol/ethyl 
acetate. This organic layer was washed with dilute HQ, dried 

25 (Na2S04), filtered, and the solvents evaporated. The residue was 
triturated with diethyl efter to give flocculent white product. 
Recrystallization ftx)m hot methanol/elhyl acetate gave analytically pure 
product, mp 203-204'»C. 

iH NMR (DMS0-d6) 5 9.47 (br t, IH. J=6 Hz), 8.03 (s. IH), 8.01 
30 (s, IH), 7.94 (d, IH, J=2.1 Hz), 7.63 (t, IH, J=6.9 Hz), 7.52-7.58 (m, 
3H), 7.35 (dd, IH, J=2.1, 8.7 Hz), 7.29 (t, IH, J=7.8 Hz), 7.06 (s, IH), 
7.05 (d, IH, J=6.6 Hz). 6.86 (dd, IH, J=2.7, 1J5 Hz), 4.57 (q. 2H, J=6 
Hz). 3.76 (s. 3H). 
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Analysis calculated for C23H19CIN2O4S 

C, 60.72; H. 4.21; N. 6.16 
Found: C, 60.60; H, 4.17; N. 6.12 

Preparation of N-(3-hydroxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

^-carboxamide . 

To a saturated solution of N-(3-methoxybenzyl) 3- 

10 phenylsulfonyl-5-chloroindole-2-carboxamide (1.37 g, 3.0 mmol) in 
dry methylene chloride (140 mL) under an inert atmosphere was added 
boron tribromide in hexane (1 M, 10 mL, 10 mmol). After stirring for 
12-20 hours, the reaction was neutralized by addition of aq. NaHC03. 
After two hours, tiie solution was made weakly acidic by addition of 

15 dilute HCl. The precipitated product was collected by filtration and 
then the aqueous filtrate extracted with ethyl acetate. The organic layer 
was dried (Na2S04), filtered, and the solvent evaporated. The residue 
was triturated with diethyl ether to give additional product. The solids 
were combined and crystallized from hot methanol/ethyl acetate to give 

20 analytically pure product, mp 273.5-274.5°C. 

iH NMR (DMS0.d6) 6 9.43 (t, IH, J=6 Hz), 8.01 (s, IH), 7.98 (s. IH), 
7.97 (d. IH, J=2.1 Hz), 7.63 (t, IH, J=6 Hz), 7.52-7.58 (m, 3H), 7.35 
(dd, IH, J=2, 1, 9 Hz), 7.17 (t, IH, J=7.8 Hz), 6.89 (s, IH), 6.86 (s, IH), 
6.84 (s, IH), 6.70 (dd, IH, J=2.1, 8.4 Hz), 4.50 (d, 2H, J=6 Hz). 

25 Analysis calculated for C22H17CIN2O4S 
C, 59.93; H, 3.89; N, 6.36 
Found: C, 59.91; H, 3.86; N. 6.51 

EXAMPLE 40 

30 

Preparation of N-(3-nitrobenzyl>3-phenylsulfonyl-5-chloroindole-2- 

carhox amide . '. ■ — 

Using the procedure described in Example 34, except for 
substituting 3-nitrobenzylamine hydrochloride for 2-aminomethyl- 
imidazole dihydrochloride and adjusting the amount of triethylamine 
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accordingly, tiie title compound was obtained, mp 253-254''C. 
Analysis calculated for C22H16CIN3O5S 

C, 56.23; H, 3.43; N, 8.94 
Found: C, 55.98; H. 3.37; N, 8.85 

5v. 

EXAMPLE 41 

Preparation of N-(3-aminobenzyl)-3-phenylsulfonyl-5-chloroindole-2- 
carboxamide (30) 

10 A solution of N-(3-nitrobenzyl) 3-phenyl-sulfonyl-5- 

chloroindole-2-carboxamide (353 mg, 0.75 mmol) in tetrahydrofuran 
(25 mL) and methanol (10 mL) containing platinum oxide (70 mg) was 
hydrogenated with an atmospheric pressure of hydrogen for 3 hours. 
The degassed solution was filtered to remove catalyst and the solvents 

15 evsqporated. The residue was triturated with diethyl ether to give flie 
product. Crystallization from acetonitrile gave analytically pure 
product, mp 247-249'*C. 

iH NMR (DMS0-d6) 5 9.38 (t, IH, J=6 Hz). 7.98 (s, IH), 7.96 (d, IH. 
J=2.1 Hz), 7.53-7.60 (m, 4H), 7.35 (dd, IH, J=2.1, 9 Hz), 7.02 (t, IH, 
20 J=7.5 Hz), 6.61 (s, IH). 6.60 (d, IH, J==6 Hz), 6.50 (dd, IH. J=2.1, 8.1 
Hz),4.43(d,2H,J=6Hz). 

Analysis calculated for C22H1 8C1N3O3S-0.25H2O 

C, 59.45; H. 4.20; N, 9.46 
Found: C, 59.43; H, 4.08; N, 9.54 

" EXAMPLE 42 

Preparation of N-(2-methoxybenzyl)-3-phenylsulfonyl-5-chloroindole- 

2-carboxamide — 

Using tiie procedure described in Example 38, except 
^ ° substituting 2-methoxybenzylamine for 3-methoxybenzylamine, the title 
compound was obtained, mp 235-237°C. 

iH NMR (DMSO-d6) 8 9.39 (t. IH, J=6 Hz), 7.99 (d, IH, J=2.1 Hz), 
7.95 (s, IH), 7.93 (s, IH), 7.63 (t, IH, J=7.2 Hz), 7.50-7.57 (m, 3H). 
7.29-7.44 (m, 3H), 7.06 (d, IH, J=7.5 Hz), 6.97 (dt. IH, J=0.9, 7.2 Hz), 
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4.55 (d, 2H. J=5.7 Hz). 3.85 (s. 3H). 

Analysis calculated for C23Hi9ClN2O4S-0.2H2O 

C, 60.24; H, 4.26; N, 6.11 
Found: C, 60.19; H, 4.40; N, 6.1 1 

5 

EXAMPLE 43 

Preparation of N-(2-hydroxybenzyl)-3-phenylsulfonyl-5-chloroindole- 
2-carboxainide 

10 Using the procedure described in Example 39, except 

substituting the 2-metfaoxy isomer (Example 42) for the 3-methoxy 
isomer described, the title compound was obtained, mp 243-244.5°C. 
iH NMR (DMS0-d6) 5 7.99 (d. IH, J«3 Hz), 7.98 (s, IH), 7.97 (s, IH), 
7.63 (t. IH, J=6 Hz), 7.51-7.57 (m, 3H), 7.33-7.38 (m, 2H), 7.14 

15 (dt, IH, J=1.2. 7.8 Hz), 6.89 (d, IH, J=7.2 Hz), 6.81 (t, IH, J=7.2 Hz), 
4.52 (s. 2H). 

Analysis calculated for C22Hi7ClN2O4S«0.2H2O 

C, 59.44; H, 3.95; N, 6.30 
Found: C. 59.38; H, 3.70; N. 6.39 

^° EXAMPLE 44 

Preparation of N-(4-methoxybenzyl)-3-phenylsulfonyl-5-cliloroindole- 

2-carboxamide 

Using the procedure described in Example 38, except 
substimting 4-methoxybenzylamine for 3-methoxybenzyhunine, the title 
compound was obtained, mp 205-206°C. 

iH NMR (DMS0-d6) S 9.42 (br t, IH, J=6 Hz), 8.01 (s, IH), 7.98 
(s, IH), 7.95 (d, IH, J=1.8 Hz), 7.64 (t, IH, J=7.2 Hz), 7.52-7.58 
30 (m, 3H), 7.33-7.40 (m, 3H), 6.95 (d, 2H, J=9 Hz), 4.51 (d. 2H, J=6 Hz), 
3.76 (s, 3H). 

Analysis calculated for C23H19CIN2O4S 

C, 60.72; H, 4.21; N, 6.16 
Found: C, 60.59; H, 4.14; N, 6.1 1 
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EXAMPLE45 

Preparation of N-(4-hydroxybeiizyl)-3-phenylsulfonyl-5-chloroindole- 

:Z-carboxamide : — — — 

^ Using the procedure described in Example 39„ except . 

substittiting the 4-methoxy isomer (Example 44) for the methoxy 

isomer described, the title compound was obtained, mp 249-250''C. 

iH NMR (DMS0-d6) 5 9.35 (t, IH, J=6 Hz), 7.95-7.99 (m, 3H), 7.62 

(t, IH, J=6.9 Hz), 7.52-7.57 (m, 3H), 7.35 (dd, IH. J=1.8, 8.7 Hz), 7.25 
^° (d, 2H. J=8.7 Hz), 6.76 (d, 2H, J=8.1 Hz). 4.46 (d. 2H, J=6 Hz). 

Analysis calculated for C22H17CIN2O4S 
C, 59.93; H. 3.89; N, 6.36 

Found: C. 59.37; H. 3.85; N, 6.25 

15 FXAMPLE 46 

Preparation of N-(3-acetylaminobenzyl)-3-phenyl-sulfonyl-5-chloro- 

indole-2-C3rhoxamide . 

A solution of N-(3-aminobenzyl) 3-phenyl-sulfonyl-5- 

20 chloroindole-2-carboxamide (Example 41) (176 mg, 0.4 mmol) in dry 
tetrahydrofuran (7 mL) containing acetic anhydride (0.05 mL, 0.5 
mmol) was stirred at room temperature for 16 hours. The reaction was 
diluted witii water and extracted with ethyl acetate. The organic layer 
was dried (Na2S04), filtered through charcoal, and the solvents 

25 evaporated. The residue was triturated with methylene chloride and the 
solid collected by filtration to give flie product, mp 249-250*'C. 
iH NMR (DMS0-d6) 5 9.98 (br s, IH), 9.39 (v br s. IH), 7.96-8.00 (m, 
3H), 7.51-7.62 (m, 6H), 7.30 (t, 2H. J=8 Hz), 7.14 (d, IH, J-8 Hz), 4.53 

(br s. 2H), 2.04 (s, 3H). 
30 Analysis calculated for C24H20CIN3O4S 
C. 59.81; H, 4.18; N, 8.72 
Found: C, 59.41; H, 4.09; N, 8.62 
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EXAMPLE 47 

Preparation of N-(3-methylsulfonylammobeiizyl)-3-phenyl-sulfonyl-5- 

chloroindole-2-carboy amide (34^ 

To a solution of N-^3-aminobenzyl) 3-pheiiytsilifonyl-5-'- 
chloroindole-2-caiboxamide (174 mg, 0.4 mmol) in dry tetrahydro- 
fiiran (7 mL) at room temperature under an inert atmosphere was added 
methanesulfonyl chloride (.035 mL, .45 mmol) and triethylamine (0.7 
mL, .50 mmol). Over a period of 20 hours, the reaction progress was 
monitored by tic. Additional equivalents of methanesulfonyl chloride 
and triethylamine were added twice over Ais period to obtain complete 
reaction with the carboxamide. The reaction was diluted with water, 
acidified with dilute HCl, and the product extracted into chloroform. 
This organic layer was dried (Na2S04), filtered, and the solvent 
evaporated. The residue was purified by chromatography on silica gel. 
Elution with 1% methanol/chloroform gave the bis-sulfonylated product 
as evidenced by two methyl group resonances in the NMR at 6 3.47 and 
2.98. 

This material was dissolved in dimethoxyether (3 mL) and 
water (2 mL) and litfiium hydroxide monohydrate (66 mg, 1.57 mmol) 
was added. The solution was heated at 60''C for two hours. The cooled 
reaction was acidified with dilute HCl. Upon stirring for 2-3 hours, the 
product crystallized out and was collected by filtration and dried. 
Recrystallization from hot methanol/ethyl acetate gave analytically pure 
product, mp 252-253''C. 

iH NMR (DMS0-d6) 5 9.48 (br t, IH, J=5.4 Hz). 8.01 (s, IH), 7.98 (s, 
IH), 7.95 (d, IH. J=1.8 Hz), 7.63 (t, IH, J=7.2 Hz), 7.52-7.58 (m, 3H), 
7.33-7.38 (m, 2H), 7.27 (br s, IH), 7.23 (br d, IH, J=7.8 Hz), 7.15 (d, 
IH, J=7.8 Hz), 4.55 (d, 2H, J=5.4 Hz), 3.00 (S, 3H). 
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Analysis calculated for C23H20CIN3O5S2 

C, 53.33; H, 3.89; N, 8.11 
Found: C, 53.26; H, 3.86; N, 8.12 

5 EXAMPLE 48 

Preparation of N-benzyl-3-phenylsulfonyl-5-chloroindole-2- 

carboxamide . 

A solution of the dimeric acid chloride (Example 27, Step 
B) (170 mg, 0.25 mmol) in dry tetrahydrofiiran (2 mL) was added 
dropwise to a solution of benzylamine (.28 mL, 2.5 mmol) in dry 
tetrahydrofiiran (3 mL) cooled in an ice/acetone batii. The reaction 
mixture was left to stir for 12-20 hours as the temperature rose to 
ambient. The solvents were removed under vacuum and the residue 
partitioned between ethyl acetate and water. The ethyl acetate layer was 
washed with brine, dried (Na2S04), and tiie solvent evaporated. The 
residue was crystallized from ethyl acetate/methanol to give analytically 
pure product, mp 249-25 l^C. 

iH NMR (DMS0-d6) 5 9.47 (t, IH, J=6 Hz), 8.02 (s, IH), 8.00 (s, IH), 

7.95 (d, IH, J=2.1 Hz), 7.33-7.57 (m. 10 H), 4.59 (d, 2H, J=6 Hz). 
Analysis calculated for C22H17CIN2O3S 

C, 62.19; H, 4.03; N, 6.59 
Found: C, 62.14; H, 4.13; N, 6.62 

EXAMPLE 49 

Preparation of N-(3-pyridyhnethyl)-3-phenylsulfonyl-5-chloroindole- 

2-carfaoxamide (2%) 

Using the procedure in Example 48, except substituting 3- 
30 aminomethylpyridine for benzylaimne, the title compound was obtained, 
mp 263-264''C. 

Analysis calculated for C21H16CIN3O3S 

C, 59.22; H, 3.79; N, 9.87 
Found: C, 59.01; H, 3.79; N, 9.87 
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EXAMPLE 50 

Preparation of N-(2-pyridylmethyl)-3-phenylsulfonyl-5-chloroindole- 

^-carhox amide . 

^ " Using the procedfiiie described in Example'48, except ^ 

substituting 2-aininomethylpyridine for benzylamine, the title compound 

was obtained, mp 250-25 1 "C. 

Analysis calculated for C21H16CIN3O3S 

C. 59.22; H, 3.79; N, 9.87 
10 Found: C, 59.04; H, 3.73; N, 10.06 

EXAMPLE 51 

Preparation of N-[2-(pyridin-4-yl)ethyl]-3-phenyl-sulfonyl-5- 

15 chloroindo) e-2-carboxamide . 

Using the procedure described in Example 48, except 

substituting 4-(2-aminoethyl)pyridine for benzylamine, the titie 

compound was obtained, mp 258-260°C. 

Analysis calculated for C22H1 8CIN3O3S 
,n C, 60.07; H, 4.12; N, 9J5 

Found: C. 59.68; H, 3.84; N. 9.30 

EXAMPLE 52 

Preparation of N-(2-hydroxyethyl)-3-phenylsulfonyl-5-chloroindole-2- 

carhoxamide . 

Using the procedure described in Example 48, except 
substituting 2-hydroxyethylamine for benzylamine, the titie compound 

was obtained, mp 198-200''C. 
Analysis calculated for C17H15CIN2O4S 
30 C. 53.90; H, 3.99; N, 7.39 

Found: C, 54.09; H, 3.94; N. 7.25 
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EX AMPLE 53 

Preparation of N-ethvl-3-phenvlsulfon vl-5-chloroipHnle-2-caifeoxamide 

Using tbe procedure described in Example 48, except 
sulfetitbtingethylattnirirforbenzylanunev 

obtained, mp 259-260°C. 

Analysis calculated for C17H15CIN2O3S 

C, 56.28; H, 4.17; N, 7.72 
Found: C, 56.07; H, 4.11; N, 7.73 

EXAMPLE 54 

Preparation of N-[(2-chloropyridin-4-yl)methyl]-3-phenylsulfonyl-5- 

chlQroindole-2-carboxamide . . 

Using the procedure described in Example 35, Step B, 
except substimting 2-chloro-4-aminomethyl-pyridine for 2- 
aminomethyl-l-methylimidazole, the title compound was obtained, mp 
263-265''C. 

Analysis calculated for C21H15CI2N3O3S 

C. 54.79; H, 3.28; N. 9.13 
Found: C, 54.38; H, 3.18; N, 9.03 

EXAMPLE 55 

Preparation of N-cyclopropyl-5-chloro-3-phenylsulfonyl-indole-2- 

rarhnxamide f26) — 

Using the procedure described in Example 48, except 
substimting cyclopropylamine for benzylamine, the title compound was 

obtained, mp 242-243''C. 

Analysis calculated for C18H15CIN2O3S 

C, 57.68; H, 4.03; N, 7.47 
Found: C, 57.40; H. 3.94; N, 7.43 
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EXAMPLE g$ 

Preparation of N-(cyclopropylinethyl)-3-phenylsulfonyl-5-chloroindole 

;2-carhoxamide 

^ Using' flie proeedure described in Example ,48, except 

substituting cyclopropylmethylamine for benzylamine, the titie 

compound was obtained, mp 232-234*'C. 

Analysis calculated for C19H17CIN2O3S 
C, 57.88; H, 4.50; N, 7.11 
10 Found: C, 57.92; H, 4.34; N, 7.09 

EXAMPLE 57 

Preparation of 3-(4-chlorophenylsulfonyl)-5-chloro-indole-2- 

15 p. ^rhox amide 

Using the procedure described in Example 30 and 31, 

except substituting bis(4-chlorophenyl)disulfide for di(2-thiazolyI)- 

disulfide, the title compound was obtained, mp nS-TITC. 

Analysis calculated for C15H10CI2N2O3S 
20 C, 48.32; H. 2.81; N, 7.51 

Found: C, 48.23; H. 2.84; N. 7.91 

F.XAMPLE 58 

Preparation of 3-(3-chlorophenylsuIfonyl)-5-chloro-indole-2- 

rarhoxamide 

Using the procedure described in Example 30 and 31, 
except substituting bis(3-chlorophenyl)disulfide for di(2-thiazolyl)- 
disulfide, the titie compound was obtained, mp 272-273''G. 
Analysis calcuhited for Ci 5H10CI2N2O3S 
30 C. 48.79; H, 2.73; N, 7.59 

Found: C, 48.39; H, 2.70; N, 7.44 
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EXAMPLE 59 

Preparation of 3-(3^-dichlorophenylsulfonyl)-5-chloro-mdole-2- 
rarhoxamide . '. 

^ Using the procedure described in.Exarople 3Q and 31 , 

except substituting bis(3^-dichlorophenyl)-disulfide for di(2-thiazolyl)- 
disulfide, the titie compound was obtained, mp 258-260''C. 
Analysis calculated for C15H9CI3N2O3S 
C, 44.63; H, 2.25; N, 6.94 

10 Found: C, 44.49; H, 2.24; N, 7.04 

EXAMPLE ^0 

- Preparation of 3-(2-chlorophenylsulfonyl)-5-chloro-indole-2- 

15 carhoxamide _ 

Using the procedure described in Example 33, except 
substituting 2-chlorothiophenol for thiophenol, the title compound was 
obtained, mp 267**C. 

Analysis calculated for C15H10CI2N2O3S 
20 C, 48.79; H, 2.73; N, 7.59 

Found: C. 48.69; H, 2.73; N, 7.62 

EXAMPLE 61 

Pmparation of 3-(nvridin-2-vlsiilfonv1V5-ch loroindole-2-carboxamide 

Using the procedure described in Example 30 and 31, 
except substitotiflig bis(pyridin-2-yl)disulfide for di(2-thiazolyl)- 
disulfide, the titie compound was obtained, mp 244-246°C. 
Analysis calculated for C14H10CIN3O3S 

C, 50.08; H, 3.00; N, 12.51 
Found: C, 50.31; H, 3.00; N, 12.55 
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EXAMPLE 62 

Pmparatinn of ^ .fpvriHin.^-vlsiilfonv1V5-chloroindole-2-carboxamidg 

Using the proceduie described in Example 30 and 31, 
^cept substituting bis(pyridin-3-yl)disulfide for di(2-thiazolyl)- 
disulfide, the title compound was obtained, mp 300°C dec. 
FAB mass spectrum: nj/e = 336 (M+1) 

EXAMPLE 63 

Preparation of 3-(pvridin-4-vlsulfonvn-5-chloro indole-2-carboxamide 

Using the procedure described in Example 30 and 31, 
except substituting bis(pyridin-4-yl)disulfide for di(2-thiazolyl)- 
disulfide, the title compound was obtained, mp>260*'C dec. 
FAB mass spectrum: m/e = 336 (M+1) 

Preparation of 3-[(l-methylimidazol-2-yl)sulfonyl]-5-chloroindole-2- 
rarhnx amide 

Using the procedure described in Example 30 and 31, 
except substituting bis(l-methylimidazol-2-yl)-disulfide for di(2- 
thiazolyl)disulfide, the title compound was obtained, mp 255-256*'C dec. 
Analysis calculated for Ci3HnClN403S 

C, 46.09; H, 3.27; N, 16.54 
Found: C, 46.02; H, 3.28; N, 16.27 

EXAMPLE 65 

Preparation of N-(3-methoxybenzyl-3-(3-chlorophenylsulfonyl)-5- 

chlorQindole-2-carboxamide 

Using the procedure described in Example 38, except 
substituting the dimeric acid chloride derived from 3-(3- 
chlorophenylsulfonyl)-5-chloroindole-2-carboxylic acid for that derived 
from 3-(phenyl-sulfonyl)-5-chloroindole-2-carboxylic acid, the title 
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compound was obtained, mp 225-226.5°C. 
Analysis calculated for C23H1 8CI2N2O4S 

C, 56.45; H, 3.71; N, 5.73 
Found: C, 56.52; H, 3.70; N, 5.83 

5 

AMPLE 66 

Preparation of N-(3-hydroxyben2yl)-3-(3-chlorophenylsulfonyl)-5- 

chloroindolft -2-carboxamide 

10 Using flie procedure described in Example 39, N-(3- 

methoxybenzyl)-3-(3-chlorophenylsulfonyl)-5-chloroindole-2- 
carboxamide was demethylated to obtain the title compound, mp 230- 
23 FC. 

Analysis calculated for C22H16CI2N2O4S 
15 C, 55.58; H, 3.39; N, 5.89 

Found: C, 55.59; H, 3.36; N, 5.66 

EXAMPLE 67 

Preparation of N-[(l-methylimidazol-2-yl)methyl]-3-(3-chloro- 

phenvlsulfonvn-5-chloroindole-2-c arboxamide (23^ 

Using Ae procedure described in Example 35, except for 
substituting the dimeric acid chloride derived from 3-(3-chlorophenyl- 
sulfonyl)-5-chloroindole-2-carboxylic acid for that derived from 3- 
(phenylsulfonyl)-5-chloroindole-2-carboxylic acid, the title compound 

was obtained, mp 232-234''C. 

Analysis calculated for C20H16CI2N4O3S 

C, 51.84; H, 3.48; N, 12.09 
Found: C. 51.46; H, 338; N, 11.78 
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EXAMPLE 68 

Preparation of 2-caiboxainido-5-chloroindole-3-cyclo-propyl- 
sulfonamide 

Step A : 2-Carboe<hoxy-5-chloro-l -phenylsulfonylindole-3- 

sulfonic acid 

Concentrated sulfuric acid (2.50 ml, 90 mmol) was added, 
dropwise over 5 min at 0°C to a stirred solution of 2-carboethoxy-5- 
chloro-l-phenylsulfonylindole (7.28 g, 20.0 mmol) in acetic anhydride 
(10 ml) and dry dichloromethane (50 ml). The resulting tan solution 
was wanned to RT (room temperature) and after 3 hours was poured 
onto ice and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with brine, dried (Na2S04) and evaporated in 
vacuo to a syrap. Residual acetic anhydride was removed by 
azeotroping with toluene (3 x 50 ml), and the residue was crystallized 
from dichloromethane. The dichloromethane was evaporated in vacuo 
to give ttie title compound as a tan powder: 

iH NMR (d6 DMSO) 5 1.33 (t, J=7.1 Hz, 3H), 4.33 (q, J=7.1 Hz, 2H), 
7.44 (dd, J=8.9 and 2.2 Hz, IH), 7.63 (t, J=7.6 Hz, 2H), 7.73 (t, J=7.4 
Hz, IH), 7.77 (d, J=2.2 Hz, IH), 7.96 (d, J=8.9 Hz, IH), 8.00 (d, J=7.6 
Hz,2H). 

StepB : 2-Caiboethoxy-5-chloro-l-phenylsulfonyl-indole-3- 

pyfflpprppylsnifoT^amide 

Oxalyl chloride (0.90 ml, 10.3 mmol) was added to a 
stirred solution of 2-carboethoxy-5-chloro-l-phenylsulfonyUndole-3- 
sulfonic acid (1.505 g, 3.39 mmol) in dry dichloromethane (15 ml) at 
O^C. DMF (2 drops) was added and the solution was wanned to room 
temperature. More DMF (1 drop) was added and the reaction was 
heated to reflux. After 2 hours,- the solution was cooled and. evaporated 
in vacuo to give the sulfonylchloride as a tan solid. This was dissolved 
in dichloromethane (15 ml) and cyclopropylamine (0.94 ml, 13.56 
mmol) and pyridine (0.5 ml) were added. The solution was heated to 
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reflux and after 15 min was cooled, diluted with ethyl acetate and was 
washed with 1 M HCl solution, sodium hydrogen carbonate solution and 
brine, dried G^a2S04) and evaporated in vacuo to a gum. Methanol (5 
ml) was added to give a colorless solid, and the mixture was stirred and 
h©ated«to reflux for S, min. The solids were filtered cold,. washing. with 
cold methanol (3x5 ml), and were dried in vacuo to give the title 
compound as coloriess crystals: mp 189-191'*C; 
iH NMR (CDCI3) 5 0.61 (m, 4H), 1.48 (t, J=7.1 Hz, 3H). 2.26 (m, IH), 
4.58 (q, J=7.1 Hz, 2H), 5.06 (br s, IH), 7.42 (dd, J=9.0 and 2.0 Hz, IH), 
7.54 (t, J=7.6 Hz, 2H), 7.66 (t, J=7.5 Hz, IH). 7.97 (d, J=9.0 Hz, IH), 
7.98 (d, J=2.0 Hz, IH), 8.09 (d, J=7.6 Hz, 2H). 

Step C : 9--rarhoxamidn-5-chloroind nlft-3-cvclopronvl-sulfonamide 

A mixture of 2-carboethoxy-5-chloro-l-phenyl-sulfonyl- 
indole-3-cyclopropylsulfonamide (0.42 g, 0.870 mmol) and 2:1:1 10% 
potassium hydroxide solution/methanol/THF (20 ml) was heated to 
reflux to give a clear tan solution. After 0.5 hour reflux the solution 
was cooled and was concentrated in vacuo to 1/2 volume. The solution 
was acidified with 1 M HCl, and the resulting mixture was extracted 
with ethyl acetate, washed with brine, dried (Na2S04) and evaporated 
in vacuo to a gum. The crude product was dissolved in 2% sodium 
hydroxide solution which was acidified with 1 M HCl. The soUd 
material was collected by filtration, washed with 1 M HCl solution, and 
dried in vacuo to give 3-cyclopropylsulfonaniido-5-chloroindole-2- 
carix)xyKc acid. Oxalyl chloride (0.58 ml, 6.65 mmol) andDMF 
(1 drop) were added to a stuied suspension of the acid in dry 
dichloromethane (10 ml). After 1 hour at room temperature the 
mature was heated to reflux for 1 hour, cooled and evaporated in 
vacuo to a tan solid. The solid was suspended in acetone (10 ml) and 
9:1 ammonium hydroxide/acetone solution (20 ml) was added. After 15 
min the solution was evaporated in vacuo to 2 ml in volume and the 
residue was acidified with 1 M HCl solution and the mixture was 
extracted with ethyl acetate. The ethyl acetate layer was washed with 
sodium hydrogen carbonate solution, dried (Na2S04) and evaporated in 



wo 94/19321 



PCTAJS94/01694 



-115- 

vacuo. The lesulting tan solid was purified by flash chromatography on 
silica (diy loaded, eluting with a chloroform/methanol gradient, 2-10% 
methanol), to give the title compound as colorless crystals (from ethyl 
acetate/hexanes): mp236-238°C; 
^ iH-NMR (d6 DMSO) 5 0.40 (m. 4H), 2.07 (m, IH), 7.35 (dd, J=8.7 and 
2.1 Hz, IH), 7.56 (d, J-8.7 Hz, IH), 8.01 (d, J-1.7 Hz, IH), 8.10 
(d, J=2.1 Hz, IH), 8.22 (br s. IH), 8.47 (br s, IH). 

10 

Pm pppti"" 2-carboicamido-5-chl nrmndole-3-Dhenv1-sulfonamide 

Step A : 2-Carboethoxy-5-chloro-l-phenylsulfonylindole-3- 

phenvlsulfonamide . — 

In the manner outlined in Example 68, Step B, aniline (0.63 
ml, 6.91 mmol) was added to 2-carboethoxy-5-chloro-l-phenyl- 
sulfonylindole-3-sulfonylchloride to give, after flash column 
chromatography on sihca (diy loaded, eluting with an ethyl 
acetate/hexanes gradient, 20-30% ethyl acetate) the title compound as 

20 

colorless crystals; 

iH NMR (CDCI3) 5 1.47 (t, J=7.1 Hz, 3H), 4.58 (q, J=7.1 Hz, 2H), 6.74 
(br s, IH), 7.11 (m, 5H), 7.31 (dd, J=9.0 and 2.2 Hz, IH), 7.51 (t, J=8.1 
Hz, 2H). 7.57 (d, J=1.7 Hz, IH), 7.65 (t, J=7.5 Hz, IH), 7.87 (d, J=9.0 
Hz, IH), 7.99 (d, J=7.6 Hz, 2H). 

25 

^tepB : 5-C:hlQro-3-phenvlsulfonaniidoindole- 7--carhoxvlicacid 

2-Carboethoxy-5-chloro-l-phenylsulfonylindole-3- 
phenylsulfonamide (0.39 g, 0.75 mmol) was dissolved in 2:1:1 10% 
sodium hydroxide solutionAnethanoVTHF (20 ml) and after 2 hours the 
^° solution was acidified with 1 M HCl, and the resulting mixture was 
extracted with ethyl acetate, washed with brine, dried (Na2S04) and 
evaporated in vacuo to a glass. Dichloromelhane (5 ml) was added to 
give a colorless soKd, and the mature was stirred and heated to reflux 
for 5 min. The soUds were filtered cold, washing with cold dichloro- 
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methane, and were dried in vacuo to give tiie title compound as 
colorless crystals; 

iH NMR (d6 DMSO) 5 7.28 (t, J=7.1 Hz, IH), 7.4 (d, J=7.2 Hz, 2H), 
7.51 (t, J=7.1 Hz, 2H). 7.72 (dd, J=8.8 and 2.1 Hz, IH), 7.86 (d, J=8.8 
Hz, IH), 8:43 (d, J=2.1 Uz, IH), 10.25 (br s; IH). 

StepC : 2-CarhoxamMn-5-chloroin do1e-3-phenv1-sulfonamide 

Oxalyl chloride (0.087 ml, 1.00 mmol) and DMF (1 drop) 
were added to a stirred solution of 5-chloro-3-phenylsulfonamido- 
indole-2-caiboxylic acid (123 mg, 0.35 mmol) in dry THF (3 ml) at 
O^C. After 1 horn- at room temperature the solution was evaporated in 
vacuo to give a tan solid. The solid was dissolved in acetone (1 ml) and 
9:1 ammonium hydroxide/acetone solution (2 ml) was added. After 0.5 
hours the solution was evaporated in vacuo to a gum which was 
dissolved in ethyl acetate, washed with 1 M HCl and brine, dried 
(Na2S04) and evaporated in vacuo. The resulting tan solid was purified 
by flash column chromatography on silica (dry loaded, eluting with an 
ethyl acetate/hexanes gradient, 20-70% ethyl acetate) to give the title 
compound as colorless crystals (from dichloromethane); mp 225-227**C: 
iH NMR (d6 DMSO) 5 7.00 (m, 3H), 7.17 (t, J=7.3 Hz, 2H), 7.30 (dd, 
J=8.8 and 2.0 Hz, IH), 7.48 (d, J=8.8 Hz, IH), 7.93 (d, J=2.0 Hz, IH), 
8.21 (br s, IH), 8.28 (br s, IH), 10.34 (br s, IH). 

EXAMPLP 7Q 

Preparation of 2-carboxamido-5-chloroindole-3-methyl-(phenyl)- 
sulfon-amide 

Step A : 2-Carboethoxy-5-chloro-l -phenylsulfonylindole-3- 

methvK phenvHsulfonamide 

In tiie manner outlined in Example 68, Step B, N-methyl- 
aniline was added to 2-caiboethoxy-5-chloro-I-phenyl-sulfonylindole-3- 
sulfonylchloride to give, after flash column chromatography on silica 
(dry loaded, eluting with an ethyl acetate^exanes gradient, 10-30% 
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ethyl acetate) the title compovmd as colorless crystals (from 
dichloromethane/hexanes); 

iH NMR (CDCI3) 5 1.46 (t. J=7.1 Hz, 3H), 3.30 (s, 3H), 4.55 (q, J=7.1 
Hz, 2H). 6.69 (d, J=2.0 Hz, IH), 7.11 (d, J=7.0 Hz, 2H), 7.26 (m, 4H), 
7.54 (t,. 1=7.6 Hz, 2H). 7.66 (t,.J=7.4 Hz, IH), 7.87 (d, J=8.8 Hz. IH). 
8.08(d,J=7.6Hz,2H). 

StepB : 5-Chloro-3-methyl(phenyl)sulfonaimdoindole-2- 

carboxvlic acid 

In the maimer outlined in Example 69, Step B, 2- 
caiboethoxy-5-chloio- 1 -phenylsulfonylindole-3-methyl-(phenyl)- 
sulfonamide (0.39 g, 0.75 mmol) was hydrolysed in 2;1:1 10% sodium 
hydroxide solution/methanol/THF (20 ml, 14 h at RT (room 
temperature) followed by 5 min at refhix), to give the title compound 
(from ethyl acetate); 

iH NMR (d6 DMSO) 5 3.26 (s, 3H), 7.03 (d, J=2.2 Hz, IH). 7.21 
(m, 6H), 7.46 (d, J=8.8 Hz, IH). 

StepC : 2-Carboxamido-5-chloroindole-3-methyl(phenyl)- 

sulfonamide 

In die manner outlined in Example 69, Step C, starting with 
5-chloro-3-methyl(phenyl)sulfonamidoindole-2-carboxylic acid, and 
after purification by flash column chromatography on silica (dry 
loaded, eluting with 2% methanol/chloroform), the title compound was 
obtained as colorless crystals (from ethyl acetate); mp 240-242''C. 
iH NMR (d6 DMSO) 5 3.13 (s. 3H), 7.06 (d, J=2.1 Hz, IH), 7.09 
(m, 2H), 7.23 (dd. J=8.8 and 2.1 Hz, IH), 7.26 (m, 3H), 7.48 
(d, J=8.8 Hz, IH). 8.01 (br s, IH), 8.06 (br s. IH). 

EXAMPLE 71 

Preparation of N-[2-(l-methylimidazol-4-yl)ethyl]-3-phenylsulfonyl- 

5-chloroindnle-2-carboxamide (25) 

Reaction of 3-phenylsulfonyl-5-chloroindole-2-carboxylic 
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acid with 1-methylhistamme under the conditions of Example 37 
provides the title compound. 

BXAMPLE 11 

Preparation of N-[2-(3-methylimidazol-4-yl)ethyl]-3-phenylsulfonyl- 

5-chloroind n1ft-2-carboxamide 

Reaction of 3-phenylsulfonyl-5-chloroindole-2-carboxyhc 
acid with 3-methylhistamine under the conditions of Example 37 gave 
tiie title compound, mp 257-258.5'*C. 

RXAMPLE 73 

Preparation of N-[(imidazol-4-yl)methyl]-3-phenylsulfonyl-5- 

nhloroindolft -^-carboxamide . 

Reaction of the dimeric acid chloride (Example 27, Step B) 
with 4-aminomethylimidazole under the conditions of Example 34 
provides the titie compound. 

EXAMPLE 74 

Preparation of N-[3-(imidazol-l-yl)propyl]-3-phenylsulfonyl-5- 

cMoroindQle-2-carboxamide ^ 

Reaction of the 3-phenylsulfonyl-5-chloroindole-2- 
carboxylic acid with l-(3-aminopropyl)-iniidazole under the conditions 
of Example 37 gave the titie compound, mp 216-217.5''C. 

PXAMPl^E 7g 

Preparation of 3-phenylsulfonyl-5-methylsulfonylamino-indole-2- 
carhoxami de (36^ 



Step A : ?-Phenvlsulfo nv1-S-nitroindole-2-carboxamide 

Reaction of ethyl 5-nitroindole-2-cail)oxylate (J, Amer. 
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Chem. Soc. 80. 4621 (1958)) with N-(phenyl-thio)succinimide under the 
conditions of Example 33, Step B, followed by oxidation to the sulfonyl 
product (Step C) provides a product which may be converted to the title 
compound with ammonium hydroxide at elevated temperature and 
pressuFe.- 

Step B : 3-Phenvlsulfonvl-5-aminQ indole-2-carboxamide 

Reduction of 3-phenylsulfonyl-5-nitroindole-2-carbox- 
amide with hydrogen under the conditions of Example 41 provides the 
title compound. 

Step C : 3-Phenylsulfonyl-5-methylsulfonylaminoindole-2- 

carhoxamide 

Reaction of 3-phenylsulfonyl-5-aminoindole-2-carboxamide 

with methanesulfonyl chloride under the conditions of Example 47 

provides the title compound. 

EXAMPLE 76 

Preparation of 4-[(5-chloro-3-phenylsulfonylindole-2-carboxamido)- 
methvllpvridiT i-inHVone f37^ 

Step A: N-(2-methoxy-4-pyridybnethyl)-5-chloro-3-phenyl- 

sulfonvlindole-2-carboxamide 

Reaction of the 'acid chloride dimer' product of Example 

27, Step B, wifli 2-methoxy-4-pyridylmethylamine under the ccmditions 

of Example 27, Step C, provides the title compound. 

Step B : 4-[(5-Chloro-3-phenylsulfonylindole-2-caiboxamido)- 

tnftthvll-pvridin-2fim-one 

Reaction of N-(2-methoxy-4-pyridyhnethyl)-5-chloro-3- 
phenylsulfonylindole-2-carboxamide with boron tribromide in 
mediylrae chloride at O^'C to room temperature, according to the 
procedure described in Example 39, provides the title compound. 
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RXAMPLE 77 

Preparation of N-(2-amino-4-pyridylmethyl)-5-chloro-3-phenyl- 
siilfnnvlinidnle-2-carbo Yflmid& f 3R^ 

Step A : 9.-ATnTno-4-a TninnTnethvlpvridine 

2-Aminopyridme-4-carbonitrile (L.W. Deady et al., Aust. 
1. Chem .. 21, 2025 (1982)) is reduced catalyticaUy according to the 
procedure of D.E. Beattie M al- for the preparation of 2-amino-3- 
aminomethyl pyridine ri Med. Chem.. 20. 718. (1977)) to give the title 
compound. 

StepB : N-(2-Aniino-4-pyridyhnethyl)-5-chloro-3-phenylsulfonyl- 

indole-2-c arhn^ amide , _ 

Reaction of 2-amino-4-aniinomethylpyridine with the 
dimeric acid chloride from Example 27, Step B, according to the 
procedure of Example 27, Step C, provides the titie compound. 

F,yAMPI.E 78 

Preparation of N-(2-aminothiazol-4-yhnethyl)-5-chloro-3-phenyl- 

siilfnnvl.indo lft-'?-parhoxamide 

Reaction of the dimeric acid chloride from Example 27, 
Step B, with 2-aniinothiazol-4-ylmethylamine (Chem. Ab. 5S» 4534 
(1962)) under the conditions of Example 27, Step C, provides the titie 
compound. 
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EXAMPLE 79 

Preparation of N-cyano-5-chloro-3-phenylsulfonylmdole-2-caibox- 
itnid-amide (35) _ 

Step A : S-Qiloro-3.phenvlsulfonvlindo1e-2-cart)onitrile 

5-Chloro-3-phenylsulfonylindole-2-caiboxamide reacts 
with methyl (carboxysulfamoyl)tiiethylanimoniuin hydroxide inner salt 
(Burgess reagent) in tetrahydrofuran (THF) solvent as described by 
D.A. Claremon and B.T. PhiUips (Tetrahedron Lett.. 29. 2155 (1988)) 
to provide the title compound. 

StepB : Ethvl 5-chlQrn-3-phenvl RulfonvlindQle-2-carboximidate 

5-Chloro-3-phenylsulfonylindole-2-carbonitrileis allowed 
to react with ethanol saturated with hydrogen chloride at 0-10*C for 7 
days. Evaporation to dryness affords the title compound as a 
hydrochloride salt. The title compound is obtained as a free base by 
adding the reaction mixture to an ice cold solution of excess potassium 
carbonate and extracting tiie product witii chloroform. 

StepC : N-Cyano-5-chloro-3-phenylsulfonylindole-2-caiboximid- 

assidg — 

Ethyl 5-chloro-3-phenylsulfonylindole-2-carboximidate is 

reacted with an equimolar amount of cyanamide in absolute methanol 

(according to the procedure of K.R. Huffman and F.C. Schaefer (J. 

Qrp. Chem. . 28, 1812 (1963)). After 30-60 minutes the solvent is 

removed and the residue purified by silica gel chromatography to 

afford the tide compound. 
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EXAMPLE 80 

Preparation of N-cyclobutyl-5-chloro-3-phenylsulfonylmdole-2- 

^^rhoT amide (27^ ] _ 

Using procedure of Example 48 but substitu^g * 
cyclobutylamine for benzylamine, there is obtained the title compound. 

EXAMPLE 81 

Preparation of N-cyclopropyl-5-chloro-3-phenylsulfmylindole-2- 

carboxamide (39> — 

Using the procedure of Example 28, Step B, but 
substitoting cyclopropylamine for 4-aminomethylpyridine, there is 
obtained the title compound. 

EXAMPLE 82 

Preparation of N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfinyl-5- 

rMnrQindole-2-carboxam ide (20^ — 

Using the procedure of Example 28, Step B, but 
substituting 2-aminomethyl-l-methylimidazole for 4-aminomethyl- 
pyridine, there is obtained the title compound. 

EXAMPLE 83 

Preparation of N-[(l-methylimida2ol-4-yl)methyl-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide (21) and N-[(l-methylimidazol-5- 
ynniethvn-3-pheTiv]sulfonvl-S-chlor oindole-2-carboxamide (22) 

Step A : N-[(Imidazol-4(or 5)-yImethyl]-3-phenylsulfonyl-5- 

fhlnrmndole-2-carbQxamide . — ^ — 

Employing the procedure of Example 34, but substitoting 
4(or 5)-aminomethylimidazoie dihydrochloride for 2-aminomethyl- 
imidazole dihydrochloride, there is obtained the title compound. 
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StepB : N-[(l -methylimidazol-4-yl)methyl]-3-phenylsulfonylindole- 
5-cWoroindole-2-carboxaimde;N-[(l-methylimidazol-5- 
vnmethvn-3-phenvlsulfonv1-5-chloroij idnle-2-carboxamide 
Employing the procedure of Example 36, but substituting 
N-I(imidazol-4(or 5)-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 
caiboxamide for N-[(imidazol-2-yl)methyl]-3-phenylsulfonyl-5- 
chloroindole-2-carboxamide, there is obtained each of the title 
compounds which are obtained pure by chromatography on silica gel. 

RXAKfPLE 84 

Preparation of N-[(R)-l-phenylethyl]-5-chloro-3-phenylsulfonyl- 

indole-2-carboxamide (33^ ! . — _ 

Employing tiie procedure of Example 29, but substituting 
(R).(+)-a-methylbenzylamine for (S)-(+)-2-phenylglycinol, there was 
obtained the title compound, mp 149°C. 

Analysis calculated for C23Hi9ClN2O3S«0.15 C2H4O2'0.15H2O 

C. 62.32; H. 4.54; N, 6.16 
Found: C, 62.39; H, 4.54; N, 6.01 

iH NMR (DMSO-d6) 5 3.06 (IH, s); 9.43 (IH, d, J=8Hz); 7.94-8.02 
(3H, m); 7.46-7.67 (6H, m); 7.25-7.42 (4H, m); 5.21 (IH, qj =7Hz); 
1.53(3H,d,J=7Hz). 

EXAMPLE 85 

Preparation of N-[(l-ethylimidazol-2-yl)methyl]-3-phenylsulfonyl-5- 

p,hlnrnindole -2-caTboxamide 

Using die procedure described in Example 35, except 
substituting 2-aminomethyl-l-ethylimida2ole for the 2-aminomethyl-l- 
methylimidazole (Step A), flie title compound was obtained, mp 204- 
205.5*C. 

While the foregoing specification teaches the principles of 
the present invention, with examples provided for the purpose of 
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illustration, it will be understood that the practice of the invention 
encompasses all of the usual variations, adaptations, and modifications, 
as come within the scope of the following claims and its equivalents. 



VfO 94/19321 



PCTAJS94/0K94 



- 125- 



WHATTS CLAIMED IS: 



1. 



A compound of formula A, 




A 



z 



wherein 



Xis 

Yis 
15 Ris 

20 
25 
30 



-H, -CI, -F, -Br. -NO2, -CN, -0R2, -NR2r2, .NHSO2- 
Ci-salkyl, or -NHCO-Cioalkyl; 
-S(0)n- or -0-, wherein n is zero, 1 or 2; 

1 ) -Ci-5alkyl, unsubstituted or substitoted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, or 

d) aiyl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogra, or 
V) -NR2r2, 

2) aiyl, unsubstitoted or substituted with one or more of: 

a) -Ci.salkyl, unsubstituted or substimted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci.5alkoxy, 

c) -OH. 

d) halogen, or 
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e) -NR2r2, 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2, or 

4) -NR2r3, provided that Y is -S(0)n-; 

Zis 

1) -^-nr2r3 
w . 

wherein W is O, S. -N-CN, or -N-0R2, 

2) -CORla, 

3) -COORlb 

25 4) -CR2R2.S(0)n-Rla, 

wherein n is defined above, 

5) -CR2r2nhr4, 

6) -CR2r2.CO-R5. 

7) -Ci-3alkyl substituted with one or more of: 
a) aryl, unsubstimted or substituted with one or more 

of: 



20 



30 
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i) -Ci.salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) ^-NR'2r2 or 

b) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.5alkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2. or 



8) -CN; 

15 



1) hydrogen, 

2) -Ci-falkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

1) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 
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v) -NR2r2, or 

3) aryl, imsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci_5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -N02. or 

g) -NR2r2; or 

4) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 
g) -NR2r2; 

Rlais 

1) -Ci.5alkyl, unsubstituted or substituted with one or more 
of: 

a) -Ci-salkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 
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iv) halogen, or 

v) -NR2r2, or 

e) heterocycle, iinsubstituted or substituted widi one or 
more of: 

i) -Ci*5alkyl, 

ii) -Ci-5alkoxy, 

iii) -OH. 

iv) halogen, or 

v) -NR2r2, or 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci_5alkoxy, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -N02, or 

g) -NR2r2; 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, or 

c) -OH, 

d) halogen, or 

e) -NR2r2. or 

4) C3-6cycloalkyl; 

Rib is 

1) -Ci-5alkyl substituted with one or more of: 
a) -Ci-salkoxy, 
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b) -OH. 

c) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl. 

ii) -Ci_5alkoxy, 
ill) -OH, 

iv) halogen, or 

v) -NR2r2, or 

d) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substimted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-5alkoxy, 

c) -OH, 

d) halogen, 

e) -CN, 

f) -NO2, or 

g) -NR2r2; or 

heterocycle, unsubstituted or substituted with one or more 
of: 

a) -Ci -salkyl, unsubstituted or substituted with one or 

more of: 

i) -OH or 

ii) -Ci-salkoxy, 

b) -Ci-salkoxy, 

c) -OH, 



wo 94/19321 



PCT/US94/01694 



15 



- 131 - 

d) halogen, or 

e) -NR2r2; 

r2 is hydrogen or Ci -salkyl; 

5 

R3is 

1 ) -Ci -salky 1, unsubstituted or substituted with one or 
more of: 

a) -Ci-5alkyl, 

1° b) -Ci-salkoxy, unsubstituted or substituted with -OH, 

c) -OH, 

d) -0C(0)R7; 

e) -C00R2 

f) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, unsubstituted or substituted with 
one or more of -OH, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, 

v) -N02, 

vi) -NR2r2, 

vii) -NHCO-Ci.3alkyl, or 

viii) -NHS02-Ci.3alkyl, 

g) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci-salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) Ci.3alkyl-NR2R2 

v) halogen, 

vi) 0X0, 

vii) -N02, 

viii) -NR2r2 
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ix) -NHCO-Ci.3alkyl,or 

x) -NHS02-Ci.3alkyl, 

h) -NR2r2 

i) -C3-6cycloalkyl, 

2) aryl, unsubstituted or substituted with one or more of: 

a) -Ci-5alkyl, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, or 

e) -NR2r2, 

3) heterocycle, unsubstituted or substituted with one or more 
of: 

1) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

4) -Ci-salkoxy, 

5) -OH. 

6) -C3-6cycloalkyl, or 

7) hydrogen; 

R4is 

1) Rl or 

2) -CORl; 

R5is 

1) Rl, 

2) -Ci-Salkoxy, 

3) -NHRl,or 
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4) heterocycle, unsubstituted or substituted with one or more 
of: 

i) -Ci-salkyl, 

ii) -Ci-5alkoxy, 

iii) ^Hr 

iv) halogen, or 

v) -NR2r2; 

R6is 

1) hydrogen, 

2) -CORl, 

3) -CONHRI; 

R7is 

1) aryl, unsubstituted or substituted with one or more of -CI, 
-Br, -OH, -OCH3, or -CN, or 

2) -Ci-salkyl, unsubstituted or substituted with one or more 
of-OHor-NR2R2;and 

with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl 
andR6is-H, 



Z is not -CH2-S0-Ph, -COH, 



or a phannaceutically acceptable salt or ester thereof. 

2. The compound according to Claim 1 wherein: 
X is -H, -CI or -F; 

Y is -S(0)n-; 

R is -Ph, -tolyl, 3-Cl-phenyl, 2-pyridyl or 2-thiazolyl; 
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-H; and 

-jj-NR2R3 _ -COOR^". -COR^*. 
W 

-CR2K2:s]CO)n-Ri^' or 

-Ci.3alkyl substituted with heterocycle. 

3. The compound according to Claim 2 wherein: 
-H or -Q; 

-S(0)n-; . 

-Ph, -tolyl, 3-Cl-phenyl or 2-thiazolyl; 
-H; and 

1) .^-NR2r3 . 

w 

wherein r2 is -H and W is -O, -S or -NCN, or 

-CR2R2.SO-aryl, wherein the aiyl group is unsubstituted 
or substituted with one or more of Ci-salkyl. 

4. The compound according to Claim 3 wherein: 
-CI; 

-S(b)n-; 

1 or 2; 

-Ph, 3-Cl-phenyl or 2-thiazolyl; 
-H; 

-jj-NR^R^ 
W 

wherein R2 is -H, and W is -O, -S or -NCN; and 
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R3is 

1 ) -Ci -salkyl, unsubstituted or substituted with one or more 
of 

a) -Ci.5alkoxy, unsubstituted or substituted with -OH, 

b) -OH," 

c) -0C(0)R7, 

d) aryl, unsubstituted or substituted with one or more 
of: 

i) -Ci-5alkyl, unsubstituted or substituted with 

one or more of -OH, 

ii) -Ci.5alkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, 

e) heterocycle, unsubstituted or substituted with one or 
more of: 

i) -Ci.falkyl, 

ii) -Ci-salkoxy, or 

iii) -OH, 

iv) halogen, or 

v) -NR2r2, or 

f) C3-6cycloalkyl, 

2) heterocycle, unsubstituted or substituted wi& one or more 
of: 

i) -Ci.salkyl, 

ii) -Ci-salkoxy, 

iii) -OH, 

iv) halogen, or 

v) -NR2r2 

3) hydrogen, or 

4) C3.6 cycloalkyl. 
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5. The compound according to Claim 1 wherein X is 
selected from the group consisting of: 

1) -NR2r2 

5 ' 2)\ -NHS02*Ci.3alkyl'and 

3) -NHCO-Ci-salkyl. 

6. The compound according to Claim 1 wherein Z is 

fi-NR2R3 
and is selected from the group consisting of: 

W 

1 ) Ci -salkyl substituted with phenyl wherein phenyl is 
substituted widi one or more of 

15 a) -N02, 

b) -NR2r2, 

c) -NHCO-Ci-salkyl or 

d) -NHS02-Ci.3alkyl, and 

2) Ci -3alkyl substituted with heterocycle wherein heterocycle 
is substituted with one or more of: 



a) 


halogen, 


b) 


0X0, 


c) 


-N02, 


d) 


-NR2r2 


e) 


-NHC0-Ci.3alkyl or 


f) 


-NHS02-Ci-3alkyl. 


7. 


The compound according to Claim 1 wherein Y is 



-S(0)n- and R is -NR2r3. 

8. A compound selected from the group consisting of: 
N-ethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-hydroxyethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-methoxyethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
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N-3-methoxybenzyl-5-cUoro-3-phenylthioindole-2-carboxaimde, 
N-4-pyridylmethyl-5-chloro-3-phenylthiomdoIe-2-carboxamide, 
N-3-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-furanylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-3-pyridyl-5-chloro-3-phenylthioindoler2?carboxamide,- 
N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenylthiomdole-2- 
carboxamide, 

N-(2-pyridyl)methyl-5-chloro-3-phenylthioindole-2-carboxainide, 
N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenylthioindole-2- 

carboxamide, 

N-(3-hydroxymethyl)benzyl-5-chloro-3-phenylthioindole-2- 

carboxamide, 
5-chloro-3-phenylthioindole-2-caiboxaimde, 
N-(3-hydroxybenzyl)-5-cWoro-3-phenyltluomdole-2-caiboxamide, 
N-2-furanylmethyl-5-chloro-3-phenyltbiomdole-2-tiiiocarboxainide, 
5-chloio-3-phenylthioindole-2-thiocaiboxaimde, 
5-chloro-3-phenylsulfiiiylmdole-2-carboxaimde, and 
5-chloro-3-phenylsulfonylindole-2-carboxamide, 

or a phannaceutically acceptable salt or ester thereof. 

9. A compound selected from the group consisting of: 
N-ethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-hydroxyethyl-5-chloro-3-phenylthioindole-2-carboxaniide, 
N-2-methoxyethyl-5-chloro-3-phenyltiiioindole-2-carboxamide, 
N-3-methoxybenzyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-4-pyridylmethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-3-pyridybnethyl-5-chloro-3-phenylthioindole-2-carboxamide, 
N-2-furanylmethyI-5-chloro-3-phenylthioindole-2-carboxaimde, and 
N-3-pyridyl-5-chloro-3-phenylthioindole-2-caiboxamide, 

or a phannaceutically acceptable salt or ester thereof. 



wo 94/19321 



PCTAJS94/01694 



-138- 

10. A compound selected from the group consisting of: 
N-[l-(2(R)-hydroxypropyl)]-5-chloro-3-phenyl-thioindole-2- 

caiboxamide, 

N-(2-pyridyl)methyl-5-cliloro-3-phenylthioindole-2-carboxamide, 
l^(3^nieflioxy-4-pyridyl)methyl-5-chloro-3-phenyl-thioindoler2- . 

caiboxamide, 

N-(3-hydroxymethyl)benzyl-5-chloro-3-phenyl-thioindole-2- 

carboxamide, 
5-chloro-3-phenylthioindole-2-carboxamide, 
N-(3-hydroxybenzyl)-5-chIoro-3-phenylthioindole-2-caiboxamide, 
N-2-furanylmethyl-5-chloro-3-phenylthioindole-2-thiocarboxamide, and 
5-chloro-3-phenylthioindole-2-thiocaiboxamide, 

or a phannaceutically acceptable salt or ester thereof. 

11. A compound selected from the group consisting of: 
5-chloro-3-phenylsulfinylindole-2-carboxamide, and 
5-chloro-3-phenylsulfonylindole-2-carboxamide, 

or a pharmaceutically acceptable salt flieieof . 

12. A compound selected from the group consisting of: 
N-[(l-methyliiradazol-2-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 

carboxamide, 

N-[(l-methylimidazol-2-yl)methyl]-3-phenylsulfinyl-5-chloroindole-2- 
carboxamide, 

N-[(l-methylimidazol-4-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 
caiboxamide, 

N-[(l-methylimidazol-5-yl)methyl]-3-phenylsulfonyl-5-chloroindole-2- 
caifooxamide, 

N-[(l-methyIimidazol-2-yl)methyl]-3-(3-chlorophenylsulfonyl)-5- 

chloroindole-2-caiboxamide, 
N-[2-(iniidazol-4-yl)ethyl]-3-phenylsulfonyl-5-chloroindole-2- 

caiboxamide. 
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N-[2-(l-methyliini(iazol-4-yl)ethyl]-3-phenyl-sulfonyl-5-chloroindole-2- 
caiboxamide, 

N-cyclopropyl-5-chloro-3-phenylsulfonylindole-2-caiboxamide, 

N-cyclobutyl-5-chloro-3-phenylsulfonylindole-2-carboxamide, 

NK3-pyridylmethyl)-3-phenylsulfonyl-5-chloroindole-2-carboxamide, 

N-(4-pyridylmethyl)-5-chloro-3-phenylsulfinyl-mdole-2-carboxamide, 

N-(3-airanobenzyl)-3-phenylsulfonyl-5-chloroindole-2-carboxainide, 

N-(3-methoxybenzyl)-5-chloro-3-(2-thiazolyl)-sulfonylmdole-2- 

caiboxamide, 

N-[(S)-l-phenyl-2-hydroxyethyl]-5-chloro-3-phenylsulfonylmdole-2- 
carboxamide, 

N-[(R)-l-phenylethyl]-5-chloro-3-phenylsulfonyl-mdole-2-carboxamide, 
N-(3-mettiylsulfonylaiimiobenzyl)-3-phenylsulfonyl-5-chloroindole-2- 

caiboxamide, 

N-cyano-5-chloro-3-phenylsulfonylindole-2-carboxiniidamide, 

3- phenylsulfonyl-5-methylsulfonylammomdole-2-carboxamide, 

4- [(5-cUoro-3-phenylsulfonylmdole-2-carboxamido)-melhyl]pyridm- 

2(lH)-one, 

N-(2-ainino-4-pyridylmethyl)-5-chloro-3-phenyl-sulfonylmdole-2- 

carboxamide, and 
N-cyclopropyl-5-chlor()-3-phenylsulfinylindole-2-caiboxainide, or 

a phannaceutically acceptable salt or ester thereof. 

13. The compound N-[(l -methylimidazol-2-yl)- 
methyl]-3-phenylsulfonyl-5-chloromdole-2-carboxamide, or 

a phannaceutically acceptable salt thereof. 

14. A method of inhibiting HTV reverse transcriptase, 
comprising administering to a mammal an effective amoimt of a 
compound of Claim 1. 
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15. A method of pieventmg infection of HTV, or of 

treating infection by HTV or of treating AE)S or ARC, comprising \ 
administering to a mammal an effective amount of a compound of 
Claim 1. 

5 

16. A pharmaceutical composition useful for inhibiting 
HTV reverse transcriptase, comprising an effective amount of a 
compound of Claim 1, and a phannaceutically acceptable carrier. 

17. A pharmaceutical composition useful for preventing 
or treating infection of HIV or for treating AIDS or ARC, comprising 
an effective amount of a compound of Claim 1, and a phannaceutically 
acceptable carrier. 
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